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Veaxcaemvie yienuru!
B paboTe ¢ KHAUTOH BaM MOMOr'yT HABUIallMOHHbIE 3HAYKMU!

0 — BaskHoe yTBepK/IeHne UK OlpejesieHue.

M — CebulKa Ha yopacHeHHA B EauHO#E KosuteKnuy nu@poBbIX
obpasosaTeabHbIX pecypcos (nanee — EK IIOP) B 1Byx uac-
TAX:

gactb 1 (8 Kiace); yacts 2 (9 Kaace).
Agnpec EK ITOP: http://school-collection.edu.ru
Yacrts 1:

vl «UudopmaTuxa — 6asoBBIii Kypc», 8 Kiacce Cemaku-
ma ., Banorosoii JI., Pycakosa C., Illecraxosoii JI.

Yacts 2:

«Andopmarura — 6a3oBblil Kype», 9 Kaace Cemaku-
ua U., 3anorosoit JI., Pycakosa C., IlTecraxosoit JI.

Hassauue I[OP BKaOuaeT 4yacTs, IJIaBy, naparpad u Homep
pecypca.

o — Bompocs! ¥ 3afaHus AJd HCIOOJB30BAHUA B NOATOTOBKE
K MTOTOBOM aTTecTanuu.

@ — Bonpocs! 1 3ajaHus K naparpady.
A — BBINOJHY yIpaXkHeHHe niu JabopaTopHyio paboTy.

A — JlomMarrEuii 9KCIIePUMeHT UJIHA IPOEKT.

3BE3709K0i OTMEUeHBI 3a4a4¥ NOBBIIIIEHHON CI0MHOCTH.




BBeneHue

Hsyuus nepsyio uacTs Kypeca «AH(popMaTUKa» , BEI OCBOMJIN JIUIIIE He-
KOTOp&BI€ pa3fie bl 9TOH 6ONBIIOH HAyYHOH U NPUKIAAHON 06IacTH. Han-
HEI{ y4eOHUK IMO3HAKOMHT BAC C HOBBIMH pasjiesaMu IpeaMeTa, IIOMO-
JKeT NPUOOpPecTV HOBbIE HABBIKM HMCIOJbL30OBAHUA nHMOpMauMOHHO-
KOMMYHUKAaIMOHHBIX TexHOJorui (UKT).

B 3TOM y4e6HOM rojly BbI IO3HAKOMHUTECE ¢ KOMIBIOTEPHBEIMU CETAMH,
KOTOPbI€ HCIIOMB3YIOTCA 115 NepeAadu napopmanuu. TeXHoIOruu pabo-
ThI ¢ HHQOPManuel B KOMIBIOTEPHBIX COTAX HA3BIBAIOTCS KOMMYHHKA-
UUOHHEIMHA. B peayiibrare BaM B MOJTHON Mepe CTAHET TOHATHBIM CMBICJI
Tepmuna UKT.

OdeHb Ba’>KHBIM NPHIOIKEHUEM KOMIOBIOTEPHON TEXHUKH SABJIAETCH
MHPOPMANHOHHOE MOJAESIUpPOBaHNe. Cxopo BBI y3Haere, UTO TaKoe Mo-
A€JIb, KaK Ha KOMIBIOTEPE CO3AAI0TCA M JJIA 9er0 UCTIONB3YIOTCH nudop-
ManuoHHbIE MoAesH, Kakue cpexcrea UKT npumensaiores aia nHpOpMa-
HHUOHHOTO MOAENIWPOBAaHUA. B UHCIO TAKMX CPENCTB BXOAAT CHCTEMBI
yupasnesus 6azamu nanusx (CYB]I) u rabauunbre nponeccopsl. C mo-
momeio CYB]I Ha KoMnbioTepe co3ai0TCA uH(DOPMAMOHHBIE XPaHUIN-
M4, KOTOphIe Ha3kIBalOTCA GasaMu AaHHBIX. TabiIHuHBIE MPOIECCODPHI
TPUMEHAIOTCA JJIS OPraHU3alUK BbIYMCICHUNH B 5JI€KTPOHHBIX TaG/IH-
nax. Ecou rakue BeruMcieHus oTHOCATCS K KaKOMY-TO PeaJlkHOMY Hpo-
[eccy, T0 MOJKHO I'OBOPHTb O TOM, UTO B 3JIEKTPOHHAIX Tabaumax peaJu-
30BaHa MaTeMaTHYeCKas MOZEJb 3TOro NpoIecca.

Wrak, mpofo/skuM Halle IyTemIecTBHe 10 okeany Wuadopmaruru.
HexoTopele MaTepukm 1 0CTPOBA B 9TOM OKeaHe BbI IIOCeTHJIN U HCCeno-
Bas¥ B NePBOi uacTu myrtemecrsus. Ho eme ocranmcs Heus3BeJaHHbIe
3emuu, Gesibie IATHA HA KapTe OKeaHa 3HaHWIL. BMecTe ¢ HAITHM OTBaK-
HbIM KanuTaHoM Toukoii-Py Bam npegcrouT moceTurs atm 3eMJIH, HaHeC-
TH UX IOAPOOHOE ONHCAaHWe HA KapTy 3HAHW. YCIeX0B BaM B 3TOM He-
JIETKOM, HO OYe€Hb MHTEPECHOM IyTellecTBuu!




Beepexune .

Oxean Undopmaruku
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3pech Bbl y3HaeTe:

KaK yCTPOEHbl KOMMbIOTEPHbIE CeTH
ONA YEro UCNonb3yTCA CeTH

4YTO Takoe VIHTepHeT

« Kak He 3abnyauTbesi B UIHTEpHETE




Nepepnaya nHpopmaumm B KOMNBLIOTEPHBIX CETAX

§1
Kak ycTpoeHa koMnblioTEepHas ceTb

Ocrosmnovie memo. napazpaga:
" WMo mawoe KOMnuLIOmepHas cemn,
» JOKaJibHbLE cemu,
= zno0ansHble cemu.

YT0 TaKOe KOMIBIOTEPHAS CeTh

Br1 ysxe 3Haere, uro npwm paGore KOMIIbIOTePA HelIPePBIBHO IPOHCXO0-
AUT HHPOPMAIMOHHBIH 0OMEH Me /1y COCTABIAIOLMMH eTo yerpoiicTea-
mu. Ilepepaua undopmanum Mexmy mosbsoBaTeseM u KOMIIBIOTEPOM
OCYIIECTBJIAETCS 4Yepe3 KJABHATYDY, MOHHTOD, NDPHUHTED H Apyrue
YCTPOMCTBa BBOAA/BEIBOJA. A Telleph Bl y3HAeTe, Kak KOMNBIOTEPEI 06-
MeHMBaloTCA HHPOpManueil Mesxay coboit uepes KOMIIBIOTEDHEIE CeTH.

:-g{‘*.. ., Kommslorepnas cerr — 3710 OpOrpaMMHO-aNNapaTHBIA KOM-
i ~J1Y  nneke, obecrieunBaroTHit aBTOMAaTH3UPOBAHHEIN 00MeH maH-
_@ HBIMY MEMXIY KOMIBIOTEDAMM I10 KAHAJIAM CBA3H,

Komneiorepayio cers Hassraior meneKoOMMYHUKAYUOHHOL cembio,
a nporecc obMena nH(pOpManuei 10 TAKONH COTH HABBIBAIOT menexommy-
Hukxayuei (ot rpeq. tele — Baane, faNeKo u jgaT. communicatio — CBABB).

JlokansHubIe ceTn

HebGonepmmue xoMnbioTepHbie cetH, paboralomue B npejiesax OLHOTO
TNOMEIEeHNUs, OQHOrO NPEeJNPUATHAA, HA3LIBAIOTCH JOKANBHEIMM COTAME
(JIC). O6B1YHO KOMOBIOTEPHI OZHON JOKANBHON CeTH yAaJeHbl IPYT OT
Apyra Ha paccTosiHue He GoJiee OZHOTO KMJIOMETpA.

JlokanbHas ceTh aeT BOBMOMHOCTE IIOJIb30BATEIAM He TOIBKO GhIC-
TPO OGMEHMBATHCHA JaHHBIMHU APYT C APYrOM, HO U 2 hEeKTUBHO HCIIOIb-
30BaTh PeCYPCHI 00bEAMHEHHBIX B CETh KOMIIBIOTEPOB — V3JI0B ceTH. Ta-
KHMH pecypcaMu MOryT ObITh AMCKOBas NaMATH, YCTPOMCTBO IeYaTH,
(daxc-MOZeM U Apyrue TeXHUUYECKMe CPeJCTBA, a TaKiKe IIpOrpaMMHOe
obecneuenne (I10) u npouas nudopmamus B paiitax.

C ToYKM 3peHNsA OpPraHU3aNMU B3AUMOAEHCTBHA OTAeNbHBIX DIEMEH-
T0B JIC BEIIE/IAIOT ABa THIIA TAKUX CHCTEM:

1) odnopamnzosyio cemv; B Heli Bce 06 LeAUHEHHbIE KOMIIBLIOTEDEI paB-

HOIIPABHEI;
2) cembw c 6bL0eNeHHBLM Y3LOM.




Kak ycTpoeHa KOMNbIOTEPHaNA CeTb

IloB30BATENI0 OJHOPAHTOBOM CeTH MOT'YT ObITH JOCTYIIHBI PeCypChl
BCEeX MOAKJIIOUEeHHBIX K Heil KOMIIBIOTEPOB (B TOM CiIy4ae, ec/ii 3TH pecyp-
chbl He 3aIHIIeHb] OT IOCTOPOHHEro JOCTYIIA).

B IIKOJBbHBIX KOMILIOTePHBIX Kjaccax yanie Bcero ucrnomnbayercs JIC
¢ BBIZIEJIEHHBIM Y3JIOM, OPraHW30BaHHAs 110 CJIeAYIOIeMYy NPHHIHITY:
MMeeTcs OfHA MalIMHAa (y3e), BHITOJHAIAsA JOTOTHUTebHbIEe 06CITy-
sxkmBalomue QyErmun. Takoil yses Ha3LIBAIOT Cep8epoM JOKANbHOLL
cemu. IIpoume y3jibl cCeTH HA3LIBAIOTCHA PAOOYUMU CMAHUUAMU. Omnepa-
HUOHHASA CHCTEMA, YIpaBJsionias paboToil cepsepa u pabounx CTAHIIWIA,
MOALEP/KABAET PEKHUM CETEBOIO B3AUMO/|eCTBUA.

BhigeneHHBIH KOMIbIOTED MMeeT OOJBIIYIO AUCKOBYIO HaMATh, K
HeMY IOKIIOYEeHEl YCTPOHCTBA, KOTOPBIX HET HA PAGOYMX CTAHIUAX. Ha
CceTeBOM cepBepe XpaHUTCH IporpaMMHoOe ofecrieuerne u Apyras nHdop-
Manusa, K KOTOpo# MoryT o6pamarscs Moab30BaTeIH CeTH.

Ha MHOTHX NpeAnpuATuax Ha 6ase JJOKAJIbHBIX ceTeit paboraloT HH-
dopmanmonnsie cucreMbl. Hanpumep, B KDyIIHOM TOProBOM II€HTDE Ha
cepBepe XxpaHuTCA 6a3a IaHHBIX, COAEPIKAIAA CBeICHNA 0 TOBapax, uMe-
JOIMXcA Ha cKjaage. Paboune cTaHIWHM yCTAHOBJIEHBI B TOPrOBBIX OT/e-
snax. Ha HUX 10 3aIIpocaM IIPO/IaBIOB C cepBepa MocTynaeT HHpopManus
0 HATWYHH HY»XHOro ToBapa. C paboueii cTaHIMM Ha CepBep NepesaioTcd
cBeieHUA O mpojanHOM ToBape. ITocie aTOro cepBep BHOCHT COOTBET-
CcTBYIOI[Me UBMeHeHUA B 6a3y TaHHBIX.

T'no6anpHEIE CeTH

Jipyroi#i pasHOBUIHOCTBI0 KOMIbIOTEPHBIX ceTeil SABJAIOTCA IJIO-
faspHBIe ceTH, /lajbiie peus IOHAeT UMEHHO O HUX.

T'106aIbHAS CeTh CBA3LIBACT MEKAY cO00H MHOMKECTBO JOKAIBHBIX Ce-
Teii, a TAKIKe OT/Ae/bHbIe KOMIBIOTEPHI, He BXOAIIME B IOKAJIbHbIE CeTH.
Pasmeps! I106aIbHBIX ceTel He OTPaHMYEHBI! CYIIeCTBYIOT CETH B Mac-
mrabax cTpaH, KOHTUHEHTOB U BCero Mupa.

Oprasusanus CBA3YU B II06aIbHBIX CeTAX IIOX0Ka Ha OPraHU3aNHIo Te-
nedouHoi ceasu. Tenedon Kaxaoro aboHeHTa MOAKIIOYEH K OIIPEeIeH"
HOMY yaJy-KoMMyTaTopy. CBA3H MexAy KOMMYTaTopaMu OpraHusoBaHa
TakuM 06pa3oM, uToOkI JIi00kIe ABa aG0HeHTa, Ie Obl OHM HU HaXOAUJIHCh,
MOTJIM IIOTOBOPHTH APYT ¢ Apyrom. U raxkas TesedoHHAd CeTh «IIOKDPbIBA-
eT» Bech MHpP. AHAJOTMYHO paboTal0T KOMIbIOTePHLIe ceTH. Ilepconans-
me1i komusiotep (ITK) nosib3oBaTess ceTH (€ro Takse MOXKHO pacCMaTpu-
BaTh B KadyecTBe aDOHEHTAa CEeTH) MOJKII0YaeTCA K OIIpPeIeJIeHHOMY IIOCTO-
STHHO NefCTBYIONMEeMY Y3y CeTH. Y 3,1kl CBABAHBI MeX 1y cO00, 1 9Ta CBA3h
noazepsxuBaercs nocrosaHo. Ha pucynke 1.1 yaisl ceT 0603HAYEHBI V.
V2 urT. A., a KOMIOBIOTEPHI HoAb30BaTesneir — All, Al2u . a.

CyliecTByIOT KODIODATUBHBIE CeTH, peruoHanpHble ceTH. OGBIYHO
Kasxaad KOMIBLIOTEDHAA CeTh HMeeT CBA3h C APYIrUMU ceTaMu. [ls aToi
eIy B KA (O CeTH CYIIeCTBYIOT CIIelINaJbHO BhIJE/JIeHHbIe Y3JIbl, KOTO"
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Puc. 1.1. XapaxkTepHas apxuTeKTypa ri106a1bHOl cetu

Pbl€ HA3BIBAIOTCA wrto3amu. OHM OCYIECTBIAIOT MEPECHIIKY AaHHBIX
MeX /Y CeTAMU.

CymecTtByer muposas cucmema KOMNviomepHbuLX cemeil, yepes KOToO-
PYI0 MOKHO YCTAHOBUTE CBA3b C CAMBIMH JaJIEKUMU YTOJKAMM IIJIAHETHI.
ITa cucremMa HassiBaercs MaTepHer (aursi. net — ceTs). 06 Uurepuere
peYs IoiieT HEMHOT0 O33Ke.

KopoTko o rnasHom

KoMnbioTepHas TeleKOMMYHHKAIMOHHAS CETh — 3TO MHOMECTEO
KOMITBIOTEPOB, COeIMHEHHEIX KaHAJAMM Nepexadu HHGOPMALIMYA ¥ HMe-
tfomux I10, obecneunBaoiiee aBTOMaTH3NPOBAHHYIO CBA3D MeKAY HUMH.

B 0HOPaHIOBEIX JIOKATBHEIX CETAX BCe KOMIILIOTePBI DABHOIPABHEI.

JIokanbHAS CeTh C BEIAENEHHEIM Y3JI0M BKIIOUYAET B ce6s ceTeBoit cep-
Bep M MHOKecTBO paboumx crannuii. Cepeep MCIOTB3yeTCs KAk XpaHH-
Juie o6mux HHGOPMAIIMOHHEIX PECYPCOB, a TAKIKe COIEPIKHAT HEKOTO-
Pbleé TEXHH9eCKHe yCTpoicTBa o0mIero focryna.

Paboty nmokanbHOM ceTH moaepKuBaer cereBas onepanuoOHHAA CHC-
TEeMa.

I'nobanbHas cerb — 270 cHCTEMA CBABAHHBIX MeXxay coboit ToKaIb-
HBIX CeTeil X KOMIIBIOTEPOB OT/eBHEIX 10/ Th30BaTeNeH, VAATeHHBIX ApYT
OT Apyra Ha 6oJblIMe PACCTOAHUA.

Hureprer — MHpOBas cucTeMa KOMIBIOTEPHBIX ceTeil.




3neKTpoHHas No4Ta U Apyrue cepBurchbl

Bonpocskl 1 3agaHusa

. Y70 TAKOE KOMIILIOTEPHAS CETh?

. Kak yerpoena nokanbHas cets? Kaxue QyERIMM OHA BBITMOTHAET?

. Uro Takoe riobansHasn ceTb?

. Kax HA3hIBATCH BCEMUPHAS CeTh, 00beAUHAIOMAaA B cebe GOMBIIMHCTBO Cy-
IeCTBYIOMMX B MUpe ceTeil?

. IlpugymaiiTe pasindHbIe crocoObl coelHHEHNUSA B CeTh YeThIPEX KOMIIbIOTE-
pos-cepsepos. Haitgure criocob, obecrmeunBAOIINH caMblil KOPDOTKHI MapI-
pyT mepefauy HHQOPMAIUH MEXAY ABYMA J100BIMH 1TOJB30BATEJIAMH.

o

o

EK LIOP: Yactb 1, maea 1, § 1. LLOP Ne 2, 8.

§2

JneKTpoHHast NoYTa U apyrue ycnyrum
KOMMNbIOTEPHbIX CEeTen

OcHosHble meMmbL napazpaga:

» Ha3HaveHue 3NeKMPOHHOU NOLMmbL;
noumoawlil AWUK, INeKmpoHHbLil adpec;
cmpyKmypa 31eKmpoHH02Z0 NUCbMA;
meJeKoHpepeHyuU;
ailnosvie apxuebL u Opyzue cemesble CEPEUCHL;
" KOLJAEKMUBHbLE NPOCKMLbL.

HasmaueHHe 3JeKTPOHHOM IMOYTHI

Kaxkas e uHdopManus nepejaercs 0 KOMIbIOTEPHLIM ceram? Ca-
Ma# pasHoobpasHad. ITO MOryT OBITH NHCHMA, 00'bABJIEHNS, PeKJaMa,
nporpaMMHOe ofecriedeHne, KOMIbIOTEPHbIE UIPEL, 1€JI0BaA IOKYMEHTA"
nud u MHOTrOe Apyroe. Bes aTa madopmanus B BUAE ¢haitroB xpaHUTCH HA
mareuTEBIX auckax IIK nmoassosareseil u cepBepos.

!-a ) 2 (ObMeH MHCHMaMM B KOMIBIOTEPHBIX CETAX
L HA3LIBAETCS 2eKTPOHHOIM mouToi (e-mail).

DIeKTPOHHASA IIOYTA — OJMH M3 CAMBIX HOIYJIAPHBIX BU/0OB CEPBHCOB
(BHZOB yCIyT) KOMOBIOTEPHBIX CeTei.

£ g




MNepepaua unpopmauuu s KOMIMbIOTEPHbIX CEeTAX

OJIeKTpoHHast mouTa paboTaer ropasno 6wicTpee OGBIYHOM TOUTEHI.
B camsiii naexnit yronok Mmupa nmucsMo MoskeT 1oty 3a HECKOJIBKO MH-
HyT. B TeueHue IHA MOMHO HECKOJBKO Pa3 OGMEHATHCA MHCHLMAMM co
CBOMM KOPPECHOHJEHTOM HA APYIOM KOHTHUHEHTE,

Ilourossiit AN, 3JIEKTPOHHBIN axpec

3aperucTpUPOBaHHLIN OJB30BATENb CETH MoaydaeT Ha IIOYTOBOM
cepBepe (APYroe HasBaHUE — IIOYTOBOE OTAeJIeHHE) MOYTOBBIN ANHK.

7sl . ITouyToBBI AMME — 3T0 UMEHOBAHHBIH «pasgen», OTBejeH-

._4 “ )7 HbH gaa KOHKPETHOT0 IIOJIb30BaTe/Isl Ha IHOYTOBOM CepBepe,
)  OPUHMMAINEM U 06pabaThiBaoIem IOCTYIAaIOINYI0 HOYTY.

==

Kaxxpomy nourosomy simuky npucsampaercs cBoe UM, OTJIUYHOE OT
APyrux umes. B oToT smuk mouTossiit cepsep nmomeraer IHUCbMa, IOCTY-
[aloe K m0JIb30BaTeIo.

IlepesaTs NMCEMO B MOUTOBBIH AMK MOMKET JH0GOH IOJIb30BATEb
CeTH, €C/IM OH 3HAeT 3JeKTPOHHLIH anpec. Wssneus (IpoyurTaTs Wiy me-
PEIHCcaTh Ha CBOIO MAIIWHY) IHCHMO U3 IOYTOBOTO ANAKA MOMKET TOIbKO
ero Bnazesen. [loctyn k mHGOpMaIUHU 3aIUAIEH napoJieM, KOTOPBIH 3Ha-
€T TOJIBKO XO35UH ANMKA.

Yro npencrasaser coboii 9JIeKTPOHHEIN azxpec? Ilo cBoeit CTPYKType
OH IOX 0’ Ha OOBIYHEINA NOYTOBLIH ajfpec, KOrja muchMa IIOCBLIAKTCH Ha
a00HEHTCKHUI AIHUK aJpecarta B IOYTOBOM orpenenuu. Bor mpumep rako-
I'0 II0YTOBOTO ajgpeca:

= ; T ;
' Crpana I Topox | Ilouroroe oraenenne | Ne smuka aGomenTa

Poccusn | ITepmw 10 644

A BOT IpHMep BJIEKTPOHHOTO ajpeca:
somov@pgu.perm.ru

OH COCTOHT M3 TAKUX YacTeii:

ITouroBoe oTaenenue Wma nmouyToBOro anuka
pgu.perm.ru somov
[ (IIrY.ITepmv.Poccus) (Comos)

Toukn u cumBoa @ — pasgenruTeNBHBIC 3HAKH, Pasgesennsie Tou-
KamMy 9acTd 3JIEKTPOHHOTO aZpeca HashIBAIOTCA HomMeHamu. Kasxasri




ANeKTPOHHAaA NOYTa U ApYyrue cepBUchI

JOMeH YTOUYHAET MeCTONOJIOXKeHUE B KOMIIBIOTEDHOM CeTH II0YTOBOTO
cepBepa, ofciayskuBalomero aapecara. KonnyecTBO AOMEHOB MOMKET
GBITH Pa3JIWYHEIM: JBa, TPHU U GoJree.

He HYXKHO AyMaTh, YTO B ajpecax Bcerja HCIOJNB3YETCHA aAMH-
HHCTPATUBHO-TeorpaduuecKuil IPUHIIATL (cTpaEa-TOPOA—pAiOH H T. A.).
Best wacTh ajpeca, pacliojlozKeHHas clpaBa OT 3HaYKa @, sisnsierca mo-
MEHHBIM HMEHEeM TOUYTOBOrO OT/XeJIeHHsI, COJEDIKAaIero AMuK aboHeHTa.
I'MaBHBI TPWHIMI COCTOMT B TOM, YTOOBI 9TO MMHA OBIIO YHUKAJIBHBIM
B KOMIIBIOTEPHOM CeTH.

CTpyKTypa 3JeKTPOHHOrO IMuchMa

B 1esioM BJIEKTPOHHOE IIMCHhMO COCTOUT M3 KOHeéepma W mexcmd.
OGBIYHO HA KOHBEPTE 3allMChIBAETCA aJipec noaydareis, aipec OTnpaBu-
Tesid W KpaTkada wHopManud O HasHAYEHUH IMHChMA (nBa mMocIegHUX
aJieMeHTa — Heo0A3aTeJ bHEIE).

BoT npumep 3J1eKTPOHHOTrO uchMa u3 Ilepmu B MockBy:

e

[ Kypa: frolov@mgu.msk.ru
Orkyma:  somov@pgu.perm.ru

‘ O uem: npuzaauierue

IMpuzarawaiw Bac npuname ywacmue é npa3dnosaruu ooures ITepmcrozo
| P ¥ P
ynueepcumema. C ysaxcenuem, E. Comos

OrnpaBuTesNk Ha CBOEM KOMIbIOTEpE dopMmupyer Gdaisa ¢ TEKCTOM
nHUChMa, 3aIIOTHAET « KOHBEPT» . 3aTeM OH BEIXOAUT Ha CBASH C CEPBEPOM,
BHITIOJIHAIOIINM PACCLUIKY 1ouTsl. CepBep, NPHHAB MUCHMO, TYT K€ I~
pechlIaeT ero ajpecary.

K 5/1eKTPOHHOMY ITHCEMY MOTYT GBITE ITPHCOEJVWHEHbI CaMBbIe pasHoob6-
pasHbie (aiael: ¢ TEKCTaMH, rpauKoii, 3ByKOM, IporpaMMaMu ¥ Ip.
Agnpecar UX IIOJIy9HUT BMECTE C TEKCTOM MHCHMA (aTO MOX03Ke HA BKJIAIBIBA~
Hue GoTorpaduu B KOHBEPT C ITUCEMOM).

CyI1eCcTBeHHO, UTO MOIH30BATE TN CeTH BBIXO/AAT HA CBA3H C IOUTOBLIM
OTHeeHHeM N0 cBoeMy kesnannio. Cepsep e QYHKIHOHADPYeT Ges nepe-
PBIBOB M BBIXOAHBIX. CBA3H MOJIB30BATEJIA C CEPBEPOM MOKET OBITH yCTAa-
HOBJIEHA JIMING IOCJEe TOTO, KAK IT0JIb30BATEe/Ib TOAKIIOUNAJICA K CeTH, 1
ero mouToBasi IpPOrpaMMa yCTaHOBUJIA CBfA3B C IOYTOBBIM CEPBEPOM.
VIMeHHO TOT/]a CepBep U OTIPAaBJIAET eMy BCI0O KOPPECIOH/ASHINIO, HAKO"
MUBHIYIOCA B IIOYTOBOM AIUKE.

TeaexondepeHnun

BceMm M3BECTHO, YTO TaKoe KOH(pepeHIUA: B 0JJHOM IOMeIeHNH CO-
fuparoTCs JIOAU U BHICTYIAIOT, 3aal0T BOIPOCH, CHOPAT HA KAKYI0-TO




Mepenaua undpopmauum B KOMNBIOTEPHBIX CETAX

obmyio Temy. BeiBaloT HayuHBIe, NPOH3BOACTBEHHBIE, IPO(COIO3HEIE,
IIKOJbHEIE B IPYTHE KOH(EepeHIHH.

Tenexondepenuus — 310 Toxe 06IIEHTE TpyNIkl JOAeH mo o0beau-
Haome# ux reme. Ho aua yuactusa B rakoi KOH(epeHIIUU He HY3KHO CO-
6UpaTHCA B OAHO H TO K€ BpeMs B OJHOM IIOMEIeHNH. Kpowme Toro, Tese-
KOH(QEpPEeHIUsA He OrpaHMUYeHA BO BPEMEHH, KaK TPAAUIMOHHAA KOH(pe-
pernua. OHa MOXKeT IPOJOJIKATECA MECSIAMHE U I'OJAMH. Ioamepxkry
TeJleKOH(epeHnnit ocyuectsasier cayxba Usenet, B KOTOPOH KayKaasa
OTAeNbHAA KOH(EePeHIIUA HABLIBACTCH zpynnoit Hogocmeil.

Y4YacTHUKH TelneKOH(bePeH NI — II0Ib30BATeIIH KOMITBIOTEPHOM CeTH.
Tenexongeperyus saxnionaemca 6 obmene ANEKMPOHHLLMU NUCOMAMU
mexncdy ee ynacmuuramu. Caagana B KOMNBIOTEPHOH ceTH 00bABIAETCS
OTKPBbITHE KOH(epeHIUH Ha OmpeAeseHHYIO Temy. Tenexondepennus
(rpynma HOBOCTEH) mOJMyYaeT cBoi 9JIEKTPOHHBINA anpec. 3aTeM IPOBO-
AUTCA HOANUCKA Ha y4yacTne B KoHGpepeHnuu. ITocae aToro Kasxanii
[I0JIb30BaTeNIb, NOANMUCABIINIICA Ha JAHHYIO KOH(bepeHnuIo, GyaeT noJy-
1aTk BCE IOCTyNallHe B Hee MaTepuansl. B cBolo ouepens, mochLIasm
[HUCHMO B a7ipec KOH(DEePeHINY, I0Ib30BATEb 3HAET, ITO OHO ZOHAET 10
BCEX ee yIACTHUKOB.

CymiecTByer MHOKECTBO TeJIeKOH(DePeHII U, MOCBAIeHHEIX CAMBIM
Pa3HOOGpasHbIM TeMaM: HayKe, 06Pa3oBaHMUIO, MY3BbIKe, Da3BeJeHHIO
PbI0, KOMIIBIOTEPHBIM UTPaM, [OJIUTHKE, auTeparype u np. Yepes re-
JeKOH(EepeH UM MOKHO PACHPOCTPAHATL KAKHe-TO CBOH aBTOPCKHe
paboTEl, JOTOBAPDHBATHLCH O NMOKYNKe WX OPoJlarke. YUYaCTHUKH TAKUX
KOH(epeHI M Bcerja UMeT caMyio OnepaTHBHYIO MHMOPMAIHIO B 00-
JIACTH CBOMX UHTEDPECOB.

Dopym — TeMaTHYECKOe OOIIeHHe 4gepes UaTepHeT B pesxume off line,
Ipoucxonsinee Ha caiiTe o6uero goctTyna. PoOpyM NOCBAIIEH ONPe/ieIeH-
HO#l TeMe M NOCTOSAHHO OTKPBIT /UIA YYACTUSA B HEM BCEX JKeJallnX.
HWmeerca BO3SMOMKHOCTH OpocMoOTpa Bcex coobmieHuit dopyma, MOKHO
BCTynaTh B JUCKYCCUH, 3a/JaBaTh BOIIPOCHI, CIIPAIIABATE COBETA.

IMonynsiproii yeayroit UnTepHeTa siBasIOTCS meJexon@eperHyuL 8 pe-
HUMe peanvrozo épemeru. VX nopmepxka obecrieduBaeTcs CepBHCOM
IRC — Internet Relay Chat (6ecena uepea Wnreprer, vam). Bee yyacTHu-
KH 00CY»K 1€ HUsI JOJKHBI OJHOBPDEMEHHO HAXOMUTHCS B PesKHMe NOAKITIO-
4yeHud — on line. Coob1enne o4HOro U3 y4aCTHHKOB, BBOJHMOE C KJIaBHA-
TYyPbl, MTHOBEHHO CTAHOBUTCS JOCTYIIHBIM JPYTHM cOBeceauKaM,

CpaBHHTENBHO HOBEIM CEPBHCOM HNHurepHera sapasoresa eudeoromge-
Peryuu. STOT CepBUC MO3BOJIAET HOJIb30BATEAM, KOMIBIOTEPHI KOTO-
PBIX cHaOxeHbl web-KaMepaMu, IUHAMHEKAMY U MUKPODOHAMH, HE TOJIb-
KO pasroBapuBaTh, HO ¥ BUETh APYT APyTa HA 9KPaHaAX MOHUTOPOB.

Daji0BbIe ADXUBEI H IPYTHE CETEREIE COPBUCHI

A MOHO i1 uepea3 U HTepHET NOJIyUaTh HOBOE HPOTPAMMHOE OfecIre-
IeHHe 1A cBOoero kommneiorepa? OxaspiBaercd, MoxkHo! [lnsa aroro cy-




AneKTPoOHHas No4YTa U Apyrue CepBucChI

mecTByeT cayxba pacnpocrpaHeHus (ailioB — ¢QailioBeie apXUBHI.
Cepsepsl, KOTOPBIE NOAAEeP:KUBaOT nx pabory, HaseiBaoTca FTP-cepse-
pamu. B (aityioBeIX apXuBax MOKHO HATH He TOJBKO HIPOTPAMMEBI, HO H
daiinel ¢ caMbIMU pasHOOOpasHbIMHA HMH(GOPMAIMOHHBIMM O0BEKTAMU:
pucyHKamu, (hororpadusamMu, BUAEOKIUIAMIA, My3LIKOH! 1 JP.

IIporpammuoe obecneueHme, OecIJIATHO pacIpocTpaHIeMoOe dYepe3s
FTP-cepsepsl, HepeAKO BLIIOJIHAET pexkjaMHuylo ¢yHKnuio. Hanpumep,
BpeMs IeHCTBHA TAKHUX [IPOrpaMM MOMKET OKas3aThCs OrDaHHUUYEHHBIM.
Eciu BBI 3aX0THUTE U Jajbllle 0Jb30BaThCA JaHHON IPOrpaMMOii, TO BaM
OyzeT peKOMeH/JOBaHO OILIATUTE npuobpeTeHue ee paboueil BepCHH.

Cpeay npouux yeJyr xomnbioTepHbixX cereii: Telnet — ynanenHsii
repmuHaa (IIK paGoraer B pesxume ycTpoiicTBa BBOAa,/BEIBOJA YAAJIEH-
HOI'0 KOMIIbIOTepa), 6asel NaHHBIX, HHTepHeT-Teaedonns, World Wide
Web (WWW) — BecemupHas nayTuHa, 1 Ap.

KoanexTuBHbIE IIPOEKTHI

KoteKTHBHEBINA IPOEKT — IIPOEKT, CO31aBaeMbIi MHOKECTBOM I0JIb-
30BaTesiell KOMIBIOTEPHOU CETH B PeKHMe JUCTAHIIHOHHOTO B3aUMOeii-
crBusa. OpauM u3 Hanbojiee U3BECTHBIX M KPYIIHBIX KOJJIeKTHBHBIX IIPO-
€KTOB SBJIAETCHA CAUT UHTEePHeT-9HIIUKJIONEeANH, IOJYIUBIINH Ha3BaHHe
Buxunenusa. llepswiii BapuanT Bukuneauu Hayaa paboraTs B sHBape
2001 roma. OcHoBoii Bukunegum sBagerca TexHogorua wiki
(«wiki-wiki» — aT0 3ammMcTBOBaHMe U3 raBaliCKOTr0 A3BIKA, HA KOTOPOM
OHO o3HadaeT «ObICTPO»). ABTOD TEXHOJIOTMHM — aMepHKAHCKHUIH Ipo-
rpammuct XoBapa Karauarem. Bukunenua — SHIUKJIIONEAUA, CO31a-
BaeMasd KOJUIEKTUBHO MHOKeCTBOM noJjb3oBaTesneit Uareprera. Texno-
norus wiki mosBossier ogHOBpeMeHHO paboTaTh ¢ NPOEKTOM GOJIBIIIOMY
YUCY TOJAb30BaTeiell: MOMHO cO34aBaTh CBOU CTATHU WJIM BHOCUTH HC-
NpaB/IeHNs B CTATBY APYTUX mosbaoBaresein. Cerogus ara sHIIMKJIONIE-
[ HACUUTHLIBAET GoJiee TpexX MHUJIJIMOHOB cTaTei 6osee uem Ha 130 sa3b1-
Kax, BKJIOYaA TAKHe d9K30THUYECKHNe, KaK ACIIePAHTO WK JaThIHL. BUKH-
nenud sABAAeTcA o0imeAocTynmHOM ¥ CcBOOOJAHO paclIpocTpaHAeMOu
SHIIUKJIONe e,

CpaBHUTEJILHO HEJABHO BO3HHUKJIO HOBOE IOKOJIEHHE HHTEpHeT-cep-
BHUCOB, IIOJY4YHMBIIUX HazBanue Web-2. Ouau Oosree mpucnocobieHbl A1
KOJIJIEKTHBHOT'O TBOPYECKOTr0 B3ANMOAeMCTBUA JI0ei, yeM gpyrue. Mx
YAaCTO HASHIBAIOT COIMAIBHBIMM CEPBUCAMM, UMeS B BUAY UX 001IeCTBEeH-
HBIH XapakTrep, IpeAnoJaramliuil y4acTie B IPoeKTax IIUPOKHX CJI0eB
HAaCeJeHHsd.

KopoTko o rmaBHom

OJIeKTPOHHAA II0YTa — JTO CHCTEeMAa 00MEeHA MUCEMaMM MeXKAY I0JIb30-
BaTEJAMH KOMITbIOTEPHBIX CeTeil.




MNepepavya nHpopmMauUM B KOMNBIOTEPHbIX CETAX

Kam bt moab30BaTe b MMEET CBOM MOYTOBBIN AIMMK — pasfes Ha
IIOYTOBOM CepBepe, BBIIIOJIHAIOIIEM IIpueM u 06paboTKy KOPPeCToHIeH-
IMH.

ITouToBBI# AIMUK MMeeT YHUKAJIBHOE UMS; BJaAeser MoJaydyaeT A0c-
TYII K CBOEMY IOYTOBOMY AIIUKY Yepe3 IMapoiib.

OJNIEKTPOHHOE MUCHMO COAEPIKUT « KOHBEPT» C 3JIEKTPOHHLIM apecoM
OJy4aTelNifd, TEKCT IAChMA, & TAKIKE BIOKeHH A Pa3HBIX THUIIOB.

Tenexondepernusa — aro cucrema obmena nabopManueil Ha onpeze-
JIEHHYIO TeMy Me 1y mojab3oBaTensamu ceru. Ilonssosarens, moanucas-
muica Ha KOH(GEPeHIINIO, II0JIyYaeT BCe ee MaTePHAaJIbl B CBOM TOYTOBLI
ANTHK.

TenexoH(pepeHIUM B peKUMe DPeabHOTO BPEMEHH: 4aT, BHCOKOH-
hepeHn MU,

Cpemu apyrux yeayr cereii: Telnet — yzpanemssiit repmunan, 6assr
JaHHBIX, HHTEepHeT-TeJeonus, WWW,

Bonpocbi u 3aganus

1. 9ro Takoe ajekTpoHHAH no4yra?

2. W8 4ero cocTOUT 31eKTPOHHOE NHCHEMO?

3. I'me pacnionaraercs mOYTOBBIH AMK Noab3oBaTeasa? Yro B Hero sanocurea?
4. Yro npejcrasiaser coboil 2JeKTPOHHLIA axpec?

5. Yro raxoe renexondepennusn? Kak crars yuacTHUKOM TeleKoH(pepeHAn?
6. Kaxue cepBHCHI IPeIOCTABAAIOTCA OJIL30BATEIAM HA noprane www.edu.ru?

EK LIOP: Yacts 2, rasa 1, § 2. LIOP Ne 2, 7.

§3

AnnapartrHoe u nporpaMmmMmHoe obecne4yeHue

cetTuv
OcHosHble membL napazpaga:
» MmexHuuecKue cpedcmaea 2i00albHOlL cemu;
» YIMO makxoe npomoKobl;
» NpozpammHoe obecneieHue cemu; mexHoN02Us «KAUeHMm —cepaep».

Jis paboThl KOMIBIOTEPHEBIX ceTel TpeOyIoTCA OIpe/iesIeHHbIe amma-
paTHble (TeXHUYEeCKHe) U IPOrpaMMHBIe CPeCTBA.




AnnapaTtHoe v nporpamMmmMmHoe obecneyeHne ceTu

TexaudyecKHe cpeaCcTBA II100aIFHON CeTH

V3asl KOMIBIOTEPHOH CeTH — KOMIIBIOTEPBI, 00beJMHEeHHbIE B CETh.
Cpeii HUX eCTh IIOCTOAHHO paboTarolue B CETH, BEIIOJTHAIONME CUCTEM-
HBIE YCJIYTH 1 MOAJep KuBaoonme nHdopManuonnsie cepeucsl. OHu Ha-
3bIBalOTCA XocT-KommbioTepamu. [TK monepsoBaTesss TaKkKe CTAHOBUTCH
Y3JIOM CeTH, HO TOJIBKO HA BpeMs IIOJKJII0UeHH .

Kamansl mepemaym JaHHBIX 10 (PU3WYECKOMY NPHHIHUIY CBOEro
yeTpOMCTBA AeNATCS Ha NPOBOAHBIE, OecnpoBojHbie (DazMOKAHAJIBI)
u onTHYecKHe (OIITOBOJIOKOHHBIE IMHUAN).

K npoBOAHBIM KAHAJIAM OTHOCATCS TeJe)OHHBIE JIMHUM U PA3JIHIHbIE
BH/BI 2JIeKTpUYeCKUX Kabeneii. [lagHBIe IO IPOBOAHBIM KaHajlaM mepe-
IAalOTCA B BHJE 3JIeKTPUYECKHUX curaaios. McnoabzoBanue TejieOHHBIX
KaHaJoB (KOMMYTHPYEMBIX JMHHM CBA3HM) YA00HO U A€lIeBO, IOCKOJIbKY
cucrema TenedOHHON CBA3M yiKe AABHO OPraHU30BaHa, HajJaXkeHa H
oxBaThIBaeT Bech Mup. Kakapiil pas i NOAKIIOUYeHUA M0Jb30BATEN K
ceTH, eMy HYKHO «J03BAHMBATBLCA» II0 ONPeJeIeHHOMY Tejle()OHHOMY
HOMepY. B Ipyroe BpeMs 9TOT JKe KaHAJ UCIIOIb3yeTCHA AJIA OOBITHBIX Te-
neOHHBIX PAa3roBOPOB. [IJIA CBASH MEXXAY NOCTOAHHO AeMCTBYIOIIUMH
y3JIaMM CeTH MOTYT IIPUMEHAThCs CIeNUalbHO BhIeJIeHHbIe TeJle(oH-
HbIE€ KAHAJEI.

TenedoHHBIE CETU NOCTEIIEHHO MePEXOAAT Ha NHU(PPOBYIO CBA3H, HO 3HA-
YuTeJbHAasd YacTh Tele(pOHHBIX KAHAJIOB BCe ellle MCI0JIb3yeT nepeagady He-
HIPepPLIBHOTO (AHAJOTOBOr0) JeKTPUUECKOro curxana. s Toro urobul
COeIMHUTH KOMITBIOTEP C TAKOM CeThI0, HE0OXOUMO CIIeuaIbHOe YCTPOM-
¢TBO, KOTOpOe HasbiBaercs moxem (MOayasaTop — [JEMoayssarop). Moay-
JANUA — 3TO npeobpasoBaHme NAHHBIX M3 TUCKPETHOH mudposoi ¢op-
MBI B AHAJOTOBYI0, KOTOpPOe IIPOM3BOAUTCA IIPH Iepefadye WH(POpPMAaIiy B
cerb. Takoe mnpeoOpasoBanue HasepiBaT nudpo-aHanoroesiM (ITAII).
Iemopynsanusi — aTO oOpaTHOe, aHAJIOrO-Iu(ppPOBoe Ipeobpa3oBaHUeE
(AIIII), mpoucxozdAliee BO BpeMsA NpueMa HHQOpMaIllui.

Cxema CBsA3HM MeK/AY IOJIL30BaTeJIeM CeTH U XOCT-KOMIILIOTEPOM C I10-
MOIIBIO MOAEeMa U TeehOHHOM AMHMK IOKa3aHa Ha puc. 1.2. CkopocTs

KomnbroTep nonb3osaTens XocT-KomnbloTep
TenedoxHan
NUHKUA
= =
/ T

Puec. 1.2. Opragusanisa cBA3H MexX Iy HOJb30BaTeNIEM H V3JIOM CeTH
no TenedOHHON JUHUH
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Ilepeavyy JaHHBIX II0 TAKMM KaHajJaM HaXOAMUTCH B AuanasoHe ot 14 no
56 Kour/c.

ITepepaua nudpoBBIX ZAHHBIX [0 JEKTPHUECKOMY KAaGeII0 MOXKeT
MTPOMCXOAHUTH CO CKOPOCTAMHM B JleCATKHM U coTHM M6uT/c. B HacToamee
BpeMs GOJIBIION MONyAAPHOCTHIO NOJIL3YIOTCA KAaHAJBI CBA3H Kabe bHO-
T'O TeJleBUJeHUA, KOTOPbIe HUCIOJb3YIOTCA B TOM YHCJEe M IJId KOMIIBIO-
TEePHBIX CeTeH.

CaMy10 BEICOKOKAUECTBEHHYIO CBA3h MOAAEPIKUBAIOT ONTOBOJIOKOH-
HbIe KaHAJBI TU(POBOI cBA3H. 3eCh CKOPOCTH Nepefiauy JaHHBIX H3Me-
psaerca fecarkamu I'6ur/c.

CnyTHMKOBEIE DAJHOKAHAJBI IPUMEHSIOTCH AJIA CBA3M MEXKAY yaia-
MU CeTH, yAaJeHHBIMM Ha Oosibmue paccToaunsa. OHM MOryT HOAEPIKU-
BaTh Ilepeiavy JaHHBIX CO CKOpOCTAME Ao 5 Mour/c.

HOnsa opraausanum GecrnpoBOAHOTO MOAKIIOUEHUS MOJb3oBaTeNeil
K CeTH B mOCJeJHee BpeMs CTaAaHOBUTCH NONYIAPHON TexHogorua Wi-Fi
(or Wireless Fidelity, nocioBro: GecipoBoziHas TOUHOCTE BOCIIPOM3BEIe-
HUA). B Hell ncmonbayeTcs paguocBA3h B ONIPeleIeHHOM JUAlla30He 4ac-
ToT. Wi-Fi faeT BO3MOMKHOCTE IOJIB30BATENO MOAAEDIKUBATEL CBASH C
yanom Wi-Fi-ceTu Ha pacCcTOAHMAX OT HECKOJBKHX JECATKOB METPOB B
IIOMEIIeHUH 10 HECKOJIbKMX COTEH METPOB HA OTKPHITOM ITPOCTPAHCTBE.

YT0o TaKoe mMPOTOKOJIBI

B KOMIBIOTEPHBIX CETAX MOJB30BATEN MOT'YT UCIIOJIb30BATH PA3JINY-
HBIE MAPKH KOMIBIOTEPOB, TUIILEI MOJEMOB, JUHUYU CBA3U, KOMMYHHUKA-
UOHHBIE TporpaMMel. YToOsI Bce 9T0 060pyAOBaHNEe PAboTAIO COTIIACO-
BaHHO, paboTa ceTell MOTYUHAETCH CHEUATbHBIM TeXHUYECKHM COTIJIa-
IIeHUAM, KOTOPbIe HA3BIBAIOTCA IPOTOKOJIAMH,

IIporokoasr paboTel ceTH — 3TO CTAHAAPTHI, OIpeeTAoNIe
¢opMEI IIpeAcTaBIEHUA B CIOCOOBI mEepPecHLIKH COOOIIeHUH,
IIpoueAyphl ©X HHTEPIPEeTAIUN, TIPABMUJIA COBMECTHOH pabo-
THI PA3JIHYHOTO 000PYAOBAHUS.

IIporpammHoOe oGecrieueHHe CETH,
TexHOIOTHA «KIHEHT—CEpPBep»

Obcny:xuBaHMEeM ceTeBbIX MHOMOPMANMOHHBIX YCJIYI 3aHHMAETCH
KaK KOMIIBIOTEP MM0JIb30BATEJIHA, TAK U Y3JIOBOH KOMIILIOTED, HOLIEPHKHU-
BalOIUil JaHHBIA cepBuc. [[nsa Ka)k[oro cepsuca (2/JeKTPOHHAS HOY-
Ta, nepefgada (ainaor, 6a3el JAHHBIX U AP.) CYILIECTBYET ONpeAeJeHHOe
nporpaMMHoe obecneuenme. OpraEusanua IIporpaMMHoOro oGecmneye-
HUHA, NIPUHATAA B COBPEMEHHBIX CeTAX, HOCUT HasdBaHUE TeXHOJOIHH
«KJIHEeHT—CepBep».



AnnapaTtHoe u nporpaMmmHoe obecneyeHune cetum

Jliobas cereBad yciyra Ha MaIiuHe IIOJb30BATeNsA 00CIYKUBaeTCH
IporpaMmoii, KOTOpas Ha3biBaeTCsA KIMEeHT-IporpaMMoi (MJIx Kopoye —
KJMEHTOM); Ha Y3J0BOM cepBepe aTa ycjyra obecrneumBaeTcsa paboToi
cepBep-niporpaMmmbl. Hepeako ciioBo «cepBep» IPUMEHHAIOT He TOJIBKO 110
OTHOUIEHUIO K IIPOrPaMMHOMY obecriedeHUIO, HO M K KOMIIbIOTEePY, Ha KO-
TOpoM paforaeT cepBep-IporpamMma.

IIporpaMmbl «KJIMEHT» ¥ «CepPBep» YCTAHABJIMBAIOT CBA3b MEMAY CO-
60if, ¥ KaxKJas U3 HUX BBHITIOJHSAET CBOIO YACTh PAGOTHI 110 00C/IYKUBAHUIO
nons3oBareid. KameHT-mporpaMma Io/AroTasBJIuBaeT 3alpoc Mojb3oBaTe-
7, TIepeJIaeT ero 1o ceTH, a 3aTeM npuaumaer orseT. Cepsep-nmporpamma
IIPUHUMAET 3aIIpOCc, IIOATOTABIWBAET OTBETHYIO HH(MOPMAIIHIO U IIepejaeTr
ee 1oJib3oBaTenio. IIpu 9TOM IPOrpaMMBl « KJIMEHT» U «CepBep» HCII0JIb3Y-
10T OOIIIHe IMPOTOKOJIBI, T. €. 00[aoTesa MeXAYy coO0 Ha OHOM U TOM Ke
«CeTEeBOM SI3BbIKE» .,

Cepsep-nporpaMmMa 3J€KTPOHHOM MOYTHI OPTAaHU3YeT PACCBLIKY I10
CeTH KOPPeCcIoHAeHIIUH, TIepelaBaeMoil I0JIb30BaTEIeM, & TAKKe IIpUeM
B HOYTOBLIN AMMK HOCTyNawIel nadopMann.

Kauenr-nporpaMmy SJIeKTPOHHOH IIOYTHI OOBIYHO HA3BIBAIOT MOYTO-
Boii mporpammoii. Ee HazHaueHWe — IMOATOTOBKA M OTIPABKa IHUCEM
II0Jb30BaTeNsA, MOJYyYeHHe MOCTYyIIaloIeil KOppecIoHAeHIIMK U3 IT0YTO-
BOT'0 AILUKA [10JH30BATENA M BRINOJHEHNE PAZA CEPBUCHBIX YCIYT.

ITouToBasi mporpaMmma Co3aerT Ha MATHUTHOM JUCKe MaIlllWuHEI I10JIb-
30BaTeNA CIeAYIONINe pasiesibl:

e TANKH JJA XPAHEHHUs IOYTOBOM KOPPEeCIIOHAeHIIHH;
s AJIpeCHBIN CIPABOYHMK.,

KosnuecTBO 1 HABBAHUSA I1AIIOK, CO3AABAEMBIX PA3SHBIMH IIOYTOBBIMHA
mporpaMMaMu, MOI'YT ObITh pasHbIMHU. IIpaKTHYeCKH Bcerza MMeeTcs
ciaeayoiInit Habop namox:

s «Bxoasmue» — A XpaHEHUs IPUHATOH KOPPECTIOHAEHITNH;

o «HMcxomamue» — IIA XpaHEeHHUS IOATOTOBJIEHHBIX, HO elle He
OTIIPABJIEHHBIX ITHCEM;

o «OTmpaBieHHBIE» — AJIA XPAHEHUSA OTIPABJIEHHBIX IIMCEM.

B agpecHBIN cCIPaBOYHHUK IIOJIH30BaTEJb 3aHOCHT 2JIEKTPOHHBIE ajpe-
ca CBOMX MOCTOSTHHBIX KOPPECTIOHIeHTOB.

Bce kaneHT-IPOrpaMMbl 00eCIeYHBaiOT IIOJIb30BATEII0 3JIEKTPOHHOM
TIOUYTHI CJIEAYIONHE PDEKUMEI pABOTEI.

Hacmpoitka. B aToM pesxuMe yCcTaHARINBAIOTCA HeOOX0OJUMbIE ITapa-
MeTPHI JJIs IPaBUJILHOM paboThl MOeMAa U MOYTOBOM IIporpaMmsbl. O6bId-
HO HACTPONKA NPOU3BOAUTCA BO Bpems nogkiawouenns [IK nonssoBaresns
K CeTH.

ITpocmomp nowmet. Bo BpeMsa npocMoTpa MOYKHO OTCOPTHPOBATH 110~
JIydeHHBIe TUChMa (HanpuMep, II0 JaTe OTIPaBJIeHHusd, 10 UMEHH OTIpa-
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BUTEJISI A T. I.) ¥ BBIOPATH MUCHEMO AJIsl IPOCMOTPa. B aToM peskime momu-
MO BH3YaJbHOTO IPOCMOTPa MUCbMa MOYKHO BHINOJHUTH CJEAVIOIIUe
JeHCTBHSA HAJ TUChMAaMU:

© YVAAJIeHWe U3 IalKH;
nepenuchIBaHUe B haii;

' IepechLIKa JPYroMy ajpecary;
ne4yaTsh Ha IPHHTEPE.

ITodzomosia/pedaxmuposanue nucem. IIucbMo MOArOTABIWBAETCSH
B CHenuaJbHOM paboyeM 1moje — GIaHKe NUCbMa, KOTOPBIH COAEPIKHT
a/IpeCHYI0 YacTh, MECTO JAJIA KPATKOH MHGOPMAIUH O IHChEME, MECTO IJIA
yKa3aHUA UMeH (paijioB, OTIIPABJIAEMbIX C 3TUM OUCHEMOM. [lJid 3anucu B
GiaHKe MCIONb3yeTcHa BCTPOSHHBIN TEKCTOBLIH pPeJaKkTop. SamoJHeHHe
aJPeCHOM YaCTH MO HO OCYILECTBUTH BLIGOPOM M3 ciucKa aapecos. ITpu-
JlaraemMsle K MUCbMY (ailjibl BEIOMPAIOTCA U3 KATAJIOTOB JUCKA.

Omnpaséxa sanexmponnoii koppecnondernyuu. B 9ToM peskuMe OATO-
TOBJIEHHOE IIMCBMO OTIIPABJIAETCA II0 CeTH apecaTy, IPHA 3TOM MOYKHO
HCTIOJNIB30BATH JAOTOJHUTEJIbHBIE YCIYTH, HAIPUMED YVBeJAOMJIEHHe O I10-
JYYEeHUH.

KopoTtko o rnaBHom

TexHUYEeCKMMH CPEJCTBAMH CETeU SABJIAIOTCA Y3Jbl KOMIBIOTEPHOM
CeTH M KaHAJEI Iepefadyu JaHHbIX.

Kanasp! nepeaum JaHHBIX: IPOBOAHBIE, GecipoBoAHbBIE (paAuOKaHA-
JIbI), ONITOBOJIOKOHHBIE JIMHUHA.

Mozem McCIoNb3yeTca B TOM CIydae, eClIU KaHAJIOM CBA3H SABJIAETCH
aHaJIorosasd TeJedoHHAA JIAHUA.

PaGora cereif mogunHAETCA ONpeeJIeHHBIM IIPOTOKOJIAM — CTaHAap-
TaM Ha IpeJcTaBJieHre U Ipeo0dpasoBaHMe NepeAaBaeMoii IO CeTAM UH-
dhopmamum.

IIporpammuOe obecrneyenue ys3J0BOTO KOMIbIOTEpa, obecrneuunsa-
wnee nHGOPMaIMOHHEIe YCIYTH AJIf H0JL30BATEIeH CeTH, Ha3bIBACTCA
cepsep-uporpamMmmoi. Ha koMmnbeioTepe nosbsoBaresisi paboTaioT cOOTBET-
CTBYIOIIUE KJIHUEeHT-TIPOrPaMMbI (MOAEIb « KIHeHT—CepBEep» ).

KiueHT-porpamMMa sJ1eKTPOHHOM IOUTHI AaeT BO3MOMKHOCT I0JIb30-
BATeJI0 NPUHHAMATE W OTHPAaBJIATH IHCHMA, IIPOCMATPUBATH IOJIYYEH-
HYIO KOPPEeCHOHAEHINI, GOPMHUPOBATEL TEKCT MIHUChMAa, BECTH aJpecHBIH
CHpPaBOYHHK, BECTH IIOYTOBLII apXUB.




UuTepHeT u BcemupHas naytuHa

Bonpocki u 3aganuus

1. YTo BXOJNUT B TEXHHUYECKHE CPeICTBA KOMIBIOTEPHEIX ceTeii?

2. IToyeMy B KAUECTBE KAHAJIOB CBA3H B KOMILIOTEDHBIX CETAX YACTO UCIOIB3Y-
10TcA TesedoHHbIe IUHUN?

3. Yro takoe mozem? KakoBo ero HazHaueHnue B ceTu?
4, Kakue BHAEI PAJANOCBASH HCIIOJIb3YIOTCA B KOMIIBIOTEPHEIX CeTAX?

5. CKOIBKO CHMBOJIOB TEKCTA MOJKHO IlepefaTb 3a 5 CeKyH/, HCIOoJL3ydA
TenedoHHBINH Kana, paboraronuit co ckopocTsio 56 K6ut/c?

6. Yo TaKoe MPOTOKOJ ceTu?

7. Yro Takoe TEXHOJOTHA «KJIUEHT—cepBep» ?

8. Kakyto paboTy BEIIOJIHAET CepBep-IpOrpaMMa IeKTPOHHOM IOYTHI?

9. IlepeuncanuTe peKUMBI paGOTH KAWEHT-TIPOIPAMME] 3JIEKTPOHHOM IOYTHI.
IloaroroBbTe Npe3eHTAIHIO.,

EK LIOP: Yactb 2, rnasa 1, § 3. LIOP Ne 3.

§4
UHTepHeT n BcemupHas nayTmHa

OcHosHble membL napazpaga:

u Humepnem — mupogoe codpyxcecmeo cemeii;

u ymo mawxoe World Wide Web (WWW );

= web-cepeep, web-cmpanuya, web-caivm;

m zunepcmpykmypa WWW;

= Opayzep — wauenm-npozpamnma WWW; npobrema noucka urpopma-
yuu 6 Humepueme.

HHTepHET — MHMPOBOE COOPYHECTBO CeTel

Xotenocs 6B BaM 3aTyIsIHYTE B peaugennuio npeauaenta CIIIA — Be-
JIBIM ZIOM, MJIM IOCETHTh JIYBD — KpyNHEHIINi XyA0KeCTBeHHBINA My3eit
Mupa, WX y3HATh, Kakad moroja B AHTAPKTHIE, UIH HOJYVYIUTH CBeJe-
HUA O CHEKTAKJIAX, HAYIIUX CeroJHsA BeUePOM B MOCKOBCKHUX TeaTpax?
Bcero aToro u MHOTOro Apyroro MOKHO JOCTHYL, HE BEIXO/A N3-3a CTO.JIA,
HA KOTOPOM YCTAHOBJIEH NEePCOHAJBHBIM KOMIIBIOTED, MOAKJIIOUEHHBIH
K MmupoBoi cetu HaTepHeT.

NuTepHeT 00befHHAET B cefe ThICAYM JOKAJBHBIX, KOPIIOPATUBHEIX,
PErunoHaJIbHBIX KOMIOBITEPHBIX ceTell Bcero Mupa. OTenbHBINA MOJIL30-
BaTeJb, KOTOPEIN He ABJIAeTCH a0OHEHTOM KAaKOM-TO U3 HepeYrCcIeHHbIX

O
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ceTeil, TaKyKe MOXKeT IOJAKJIIOYNTECA K MHTepHeTY depes Gumokaimumit
Y3J0BOM LIeHTD.

Bce nepeunciieHHbIe BBIIIE CEPBUCH! KOMIBIOTEPHBIX ceTell (JIeKTPOH-
HasfA 1mo4ra, TeleKoH(pepeHnun, (ailioBble ADXUBLI U Ip.) paboraiT U B
Harepuere. Ilpu aToM MOryT BOSHUKATE JMILIL NPOGJIEMBI A3BIKA 0O6LIe-
HuA. SI3BIKOM MeXAyHAPOAHOrO OOIIEHUA B MUPOBOI CeTH ABJIAETCH aH-
rauicKuii. Bor Bam elne oAWH CTHMYJI CTApaTeIbHO U3YUATh AHIIAHCK M
A3BbIK!

Yro rakoe World Wide Web (WWW)

Camoii wmHTEpecHO# yCayroi, HpeAoCTaBIAEMON IIOJbH30BATENAM
Wnrepnera naunnas ¢ 1993 roga, crasa Bo3MOKHOCTS paGoThI ¢ HHGOD-
MmanuoHHO# cucremoit World Wide Web (cokpamenso — WWW). Bro
CJIOBOCOYEeTaHHe MOKHO IlepeBecTH Kak « BcemupHnas nayrura» . UMenHO
pabora c WWW umesach B BUAY, KOTJa B HauaJe 3Toro naparpada sam
npejjarajuch BCAKNe HHPOPMAIMOHHEIE dyaeca.

Ouens TPpyAHO AATH TOYHOE ONpezeseHue, uro Takoe WWW. Dty cuc-
TEeMY MOXKHO CDAaBHUTE C OTPOMHOM SHIIUKJIONENEH, CTPDAHUIBI KOTOPOit
pasbpocaHsl 10 KOMIIBIOTEPaM-cepBepaM, 00be{HHEeHHBIM ceThio UHTep-
HeT. YToOBl MOMYYHUTH HYKHYI0O HHOOPMAIUIO, MOJL30BATENb JOJIKEH
nobpaTecsA /10 COOTBETCTBYIOMIEH CTPaAHWIbI SHIMKJONEAUH. Buammo,
uMesaA B BHAY TaKylo aHajJoruio, coszarenu WWW BBenu nonsaTue
web-cTpaHuIBL.

Web-cepsep, web-crpanuua, web-caiir

Web-crparnna — 210 ocHOBHAA HHpOpMannoHHaA equHIIa WWW,
Ona npejcrasiasier co0oil OTAENBHBIA JOKYMEHT, XpaHAIUIcCA Ha
web-cepeepe. Crpanuna nmeer cBoe ums (og06HO HOMEpPY CTPAHMILHI
B SHILMKJIONEAHNH), 10 KOTOPOMY K Hei MOKHO 00paTHUTHLCH.

Hnudopmanua Ha web-cTpanune MoKeT ObITH CAMON pasHOl: TeKeT,
PHCYHOK, (oTorpadusi, myasrrumenua. Ha web-crparnmax momemaror
peKJamMy, CIpaBOYHYIO HH(pOPMAIIWIO, HAYYHEIE CTAThH, ITOCHAEAHNE HO-
BOCTH, MJLJIIOCTPHPOBAHHBIE U3IaHUA, XYA0KECTBeHHBIEe KATaJIOrH, IIPO-
THO3 IOro/ibl ¥ MHOTOE, MHOT0€e Apyroe. IIpome ckasaTh: Ha web-cTpanu-
IIaX ecTh BCE.

HexroTopoe kosmuuyecTBo web-cTpanul MoseT ObIThL CBA3AHO TeMaTH-
yecKHu U 06pasoBeIBaTE web-caiiT. ¥V Kaxo0ro caiita ecTh rJiaBHas cTpa-
HUDNA. 3TO cCBOe0OPa3HbIil THTYIBHBIM JIUCT, HAUNHASA C KOTOPOr0 MOKHO
IIpOCMAaTPHBATE JOKYMEHTHI, cofepxamuecs Ha caire. O6bIYHO rIaBHaA
CTpaHHIIa caira COOepyUT oIJiaBJjieHye — HAas3BAHWSA pasfejiOoB. H1obb1
obpaTuTbCc K HYKHOMY pasfesy, AOCTATOYHO IOABECTH yKasaTelb
MBIIIY K HA3BAHHUIO PA3Jeia U IMIeJKHYThL KHOIIKOM MBIIIN.
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I'mnepcerpykrypa WWW

Opuako coBceM He 0053aTeIbHO IPOCMATPUBATE Web-CTpaHHUIIbI TIOA-
PAM, epeJucTHIBasg UX, KaK B KHUre. Baskueimum cBoitctBom WWW
ABJIAETCHA THNEePTEeKCTOBasA OPraHu3anus cBsa3ei Mexxy web-cTparuna-
mu. [IprueM aTH CBA3H AEMCTBYIOT HE TOJABKO MEK/AY CTPaHUIaMH4 Ha Off-
HOM CcepBepe, HO ¥ MexX /Iy pasHbeIiMu cepeepamMu WWW,

OBGBIYHO KJII0YEBHIE CJIOBA, OT KOTOPHIX UAYT I'MIIEePCBA3H, BRIJEIAIOT-
cs Ha web-cTpaHune userom uiau noguepkuanuemM. [lea1kHYB MBIIIBIO

'Ha TAKOM CJIOBE, BBI II0 CKPBITOM CCHEIJIKeE NepeiieTe K IPOCMOTPY APYTroro
JOKYMEHTa. ITOT JOKYMEHT MOXKeT HaXOAWThCA Ha APYroM cepBepe, B
Jpyroii crpaHe, Ha APYroM KOHTHMHEHTe. Hamie Bcero mnoJb3oBaTesb
HWaTepHeTa NOHATHA He UMeeT, I'le HAaXOAUTCA cepBep, ¢ KOTOPBIM OH B
JaHHBIA MomeHT obmiaercsa. OOpasHo roBops, 3a OAUH ceaHC PaboOThI
MO3KHO HECKOJBKO pa3 «00JieTeTh» BOKPYT 3€MHOTO IIapa.

Poxab Kio4a 115 CBA3KW MOKET BBEINOJHATEL HE TOJBKO TEKCT, HO ¥ PH-
CYHOK, (poTorpadus, ykasaTeJb Ha 3BYKOBOH JoKyMeHT. B rakoM ciyuae
BMECTO TEPMHUHA «THIIEPTEKCT» YIOTPEeOIAETCA TEPMHUH « THIIEPMeIHa » .

Ha oxay u Ty e web-cTpaHMIY MOXXHO BBIHTH CAMBIMH PA3HBIMH IIY-
TAMHA. AHAJIOTHSA CO CTPAHUIIAMY KHUTH 371eCh ViKe He paboraer. B kHuTre
CTPaHHUIILI UMEIOT ONIPeeIeHHYIO [I0CJe0BaTeIbHOCTb. Web-cTpaHu bl
TaKOH IOCJIeZI0BaTeJIbHOCTH He uMeloT. Ilepexos oT 0HOI CTpaHUILI K
JIPYTOi IPOMCXOANUT IO TMIIEPCBA3AM, 00pa3yIOIUM CeTh, KOTOPasa HAIIO-
MuHaeT naytTuny. OTciona ¥ IPOUCXOANUT HA3BAHUE CUCTEMBI.

O6061as ckazaHHOe, MOYKHO JaTh CJAEAYIOIIee onpeleeHue:

AR WWW — cereBoii cepBuc, DOAIeP>KUBATOIIHIA
| |1 rumepTekcTOBOe npoctrpancTso MHTEpHETA
(BcemupHyo nayTuny).

Bpaysep — kauenT-nporpamma WWW,
IIpo6rema nmoucka uadgopmanuu B Uarepuere

IlepememnaTeca IO «MAYTHHE» IIOJL30BATENIO ITOMOTaeT CIeUATLHOe
nporpaMMHoe obecreueHue, KOTopoe HaswiBaerca web-6paysepom, or aH-
rauiickoro cyosa browse — ocMaTpuBaTh, udyuaTs. C momoisio 6payse-
pa HYKHYIO HHOOPMAIIHUIO MOMKHO HAWTU pasHeIMU crocobamu. CaMbrit
KOPOTKHI IYTH — € IOMOIILIO azipeca web-crpasunel. Ber HaGupaere Ha
KJaBuaType 3TOT aJipec, Ha)KUMaeTe KJIABHIIY BBOJA U MOMAZIAETe CPAa3y
Ha MecTo.

Hdpyroit nyTs — moHCK. Bl MOXKeTe HAYATH ABUIKEHUE CO CBOEH /10~
ManrHed CTPaHUIEI N0 runepcBa3am. [Ipu sToM ecTh ONIACHOCTE He TYAa
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VIATH, 3aNyTATHCA B «ITAyTUHE» , IONACTH B TYNUK. Bupouewm, 6payaep mo-
3BOJIsIET BEPHYTBLCA Ha3aJ Ha JI000e KOJIWYEeCTBO LIATOB ¥ IPOAOJIKUTE
HOUCK II0 ipyromy Mapmpyty. Takoit mouck nogoben 6ayKaAaHNIO B He-
3HAKOMOM Jiecy (IIpasiia, MeHee OIlaceH).

XopomumMu NOMOITHEKAaMu B HaBurauu no WWW gsasiores cnemu-
aJIbHbIE IMMOMCKOBBIe mMporpamMmsel. OHU «3HAIOT» BCE WJIM IOYTH BCE O
WWW. Takoii nporpaMmme Z0CTATOYHO YKA3aTh HAGOP KJIOUEBBIX CJIOB
10 HHTEePeCcyIoIlel Bac TeMe, ¥ OHA BBEIJACT CIHCOK CChLIOK HA MOAXO0IA-
mue web-znoxkymMenTel. Ec/iuM COMCOK OKaKeTcs CIAMIIKOM AJIWHHBIM,
HYXXHO N00aBUTH ele KaKkue-HuOyAb YTOUHAIOIIAE TePMUHEI, :

ITonbsoBaTens HTEepHETA BO BpEeMs CEaHCOB PabOTHI B CETH OKA3BI-
BaeTCA INOIPYIKEeHHBIM B MHGOPMAIIMOHHOE IIPOCTPAHCTBO C HEOTPAHH-
YeHHBIMH pecypcaMu. B nocieHee BpeMs CTaJl PACIIPOCTPAHEHHBIM Tep-
MHH KHOepIpoCcTPaHCTBO, N0/ KOTOPBHIM IIOHUMAETCS 8CS COBOKYNHOCTLb
MUPOBBLX CUCMEM MELeKOMMYHUKAYUL U YUPKYIUPYIOWell 6 HUX UH-
popmayuu.

Cucrema WWW ouens GbICTpPO pasBuBaeTcs. Yike ceifiuac Bce ee pe-
CYPCBI ITOXO MOAKAI0TCA 0030py. BBIMYCKAIOTCA TOJNCThIE CIPABOYHHAKHY,
KaTaJIOTH, KOTOpkIe ycTapeBaloT ObicTpee, 4YeM Tesie(poHHBIe KHUTH. I1o-
3TOMY OJITHOBPDEMEHHO C yBeJIudeHHeM o0beMa WH(OPMAIHN COBEPIIeH-
crByercsa cucreMma noucka B World Wide Web.

KopoTko o rnaBHom

HWuTepHeT — BceMupHadA riaobasbHas KOMIBIOTEPHAA CETh.

World Wide Web (WWW) — BcemMupHas nayTuHA: CeTeBOM cepBHC,
NOAAEPKUBAIOIINI IUIIePTEKCTOBOE npocTpaHcTBo MHTEDHETA.

Web-cTtpaauna — oTaenbHBIH gokyMeHT WWW.

Web-cepsep — komnbeioTep B ceru UHTEpHET, XpaHAIIUA web-cTpa-
HANBI ¥ COOTBETCTBYKOIIEe IporpaMMHOe obecrmedeHwe AaA pPabGOTHI
C HUMH.

Web-caiiT — COBOKYIHOCTh TEMATHUYECKH CBA3AHHBIX web-cTpanmi.

Tunepmegma — cucTeMa r'dIepcBA3eil MexXAy MyJIbTUMEIUA0OKY-
MEeHTaMH.

Web-6paysep — KiaueHT-iporpamMma AJs paboTel IOJIL30BATENA
c WWW,

ITouck mHy;kHOrO mokyMeHTa B WWW MOMeT HPOMCXOAMTEL: IyTEM
YKa3aHU ero ajpeca; IIyTeM MePeMeIleHns 110 «IayTHHe» I'MIepCcBsaseit;
IyTeM UCIIOJb30BaHUSA IIONCKOBEIX IPOrpaMM.

KubepnpocTpaHCTBO — COBOKYIHOCTH MHPOBBIX CHCTEM TEJIeKOMMY-
HUKAIHAHA 1 MUPKYJIADYIOIEeHA B HUX HHPOPMAIHH.




CnocoObl noncka B UHTepHeTe

Bonpochk! 1 3agaHus

1. Yro Takoe Hurepret?

2. Kak nepesoanTcs ciaoBocoueranue « World Wide Web»?
3. Yro rakoe WWW?

4. Kaxyio uadopManuio MOXKHO uasiaeds ud3 WWW?

5. Kak opraHusoBaHa cBA3b MexAy web-cTparnnamu?

6. B uem ananorus mexay WWW u nayTuHO#?

7. Yro rakoe runepmezaua? Ilpusegure npuMepsl, IO/ roTOBLTE coobIIEHHE. -

e
8. Yro rakoe web-ceprep?
9. Kakumu meronamu B WWW MoKHO HAfTH HYKHYIO CTPAHHUILY ?
EK LIOP: Yacts 2, masa 1, § 4. LIOP Ne 2, 10, 11. o

§5
CnocoObil noucka B UHTepHeTe

OcHosHble membL napazpaga:
= mpu cnocoba noucka 8 HnmepHneme;
" NOUCKOBbLE CepeepbL;
" A3bLK 3ANPOCOE NOUCKOB0IL CUCMEeMbL.

Tpu cnocoba noucka B8 HaTEepHeTE

HaTepHeT B eJioM X BceMupHasa mayTHHA B YACTHOCTH IIPELOCTaB-
JAIOT MOJb30BATENI0 AOCTYI K THICAYAM CEPBEPOB U MHJIJIMOHAM
web-cTpaHuI, HA KOTOPBIX XPAHUTCA HEBOOOpA3UMBIil 00beM HHODOD-
manuu. Kak He norepsaThes B 9TOM «MHGOPMAIIMOHHOM OKeaHe» ? Jlnsa
3TOro He0OXOAUMO HAYIHUTHCA HCKATh U HAXOAUTH HYKHYIO HHGOpMa-
I[HIO B CeTH.

Kax y:xe ObLJIO CKa3aHO, CYIIECTBYIOT TPH OCHOBHEIX criocofa Imoucka
usdopmanuu B UatepHere.

1. Vkasanue adpeca cmparuybl. ITO CAMBI#A OBICTPHIA cr1ocob mouc- @?&
Ka, HO ero MOYKHO MCIIOJL30BATH TOJILKO B TOM CJIydae, eCJIH TOYHO
HM3BECTeH aJpec JOKYMEeHTA.

2. ITepedsuacerue no zunepccovlikam. ITo HAUMeHee YIO0OHBIN cro-
€00, TaK KaK ¢ ero DOMOIILI0 MOYKHO UCKATE JOKYMEHTEI, TOJNBKO




MNepepava unpopmauun B KOMNLIOTEPHbBIX CETHX

6iusKkue Mo CMBICTY TeKylieMy AokyMmeHty. Ecau Texymmuit go-
KYMEHT NOCBAILIEH, HAIIpUMep, MY3BIKe, TO, MCHOJb3ys TUIep-
CCBLJIKH 3TOT0 JIOKYMEHTA, BPAJ JIX MOKHO OyieT momacTh Ha CaiT,
MOCBAINEHHBIN CIIOPTY.

@ 3. Obpawenue Kk nouckosomy cepeepy (nouckosoit cucmeme).
Hcnonb3oBaHNe IIOUCKOBLIX CePBEPOB — Haubosee yaAoGHEIH cr1ocob no-
ucka nHpopmanuu. B HacTosAIee BpeMsi B PYCCKOA3LIYHOM uacT MaTeED-
HeTa IMONYJIAPHBI CIeAYION[1e IIOUCKOBEIe CepPBephI:

» fndex;

* Rambler;

* Google.

CymecTBYIOT U ApYTrHe HOUCKOBLIE CUCTEMBEI,

ITouckoBbIe cepBepshl

Hau6osee gocTynHeIM 1 y00HEIM cIoco60M oucKa HHGOPMAIIIA BO
BecemupHoii nayTuHe ABAAETCA HCIIONb30BAaHHUE TOMCKOBLIX cucTeM. [Ipu
9TOM NOMCK MHMOPMAaIUH MOKHO OCYILECTBJSATE I10 KATAJIONaM, a TaKxKe
110 HabOPY KJII0YEBHIX CJIOB, XapPaAKTePU3YIOIIUX OTLICKMBAEMbIi TeKCTO-
BBIM JOKYMEHT.

PaccmoTpuM ncnosib3oBaHue MOMCKOBBIX CEPBEPOB Gosiee moapo6HO.
ITonckoBEIN cepBep COAEPKUT GOJIBIIOE KOJHUYECTBO CCHIJIOK HA caMble
PasJIM4YHbIe JOKYMEHTEI, H BCe 9TH CChLIKYU CUCTEMATH3HUPOBAHEL B TeMa-
TUYeCKue Kartajgoru. Hampumep: cropr, KHHO, aBTOMOOHMJIYN, UT'DEI, HAY-
ka u ap. I[IpyyeM sTH CCBIIKM yCTAaHABIMBAIOTCHA CEePBEPOM CAMOCTOSA-
TeJIBHO B ABTOMATHIECKOM PEXXUME IIyTeM PeryJjisipHOro IPocMOTpa Beex
nosABAgmMuXca Bo BeemupHoit nayrune web-crpanun. Kpome Toro, mo-
HCKOBEIE CepBepPhl NPEeAOCTABJIAIOT I0JL30BATEI0 BOSMOMKHOCTE IIOMCKA
uH(OpPMAIUH 10 KJIYeBbIM caoBaM. [lociie BBOA KIIIOUEBBIX CJIOB ITOUC-
KOBBIl CepBep HAYMHAET IIPOCMATPUBATH JOKYMEHTHl HA JPYIHUX
web-cepBepax ¥ BHIBOAUTH HA 9KPAH CCHLIKHU HA Te JOKYMEHTHI, B KOTO-
PBIX BCTPETHJIMCH YKasaHHBIE ¢/ioBa. OOLIYHO Pes3ybTaThI IIOMCKA COP-
TUPYIOTCH 110 YOBIBAHHIO CIELUAIBHOIO DEUTHHIA JIOKYMEHTOB, KOTODPBIH
NOKa3bIBaeT, HACKOJBKO IIOJHO 3aJaHHbIN JOKYMEHT OTBe4aeT YCIOBUAM
TMOMCKA NI HACKOJIBKO YACTO OH 3AIIPAIIIUBACTCH B CETH.

S3bIK 3anpocos IOMCKOBOM CHCTEMBI

I pynna KJw4YeBsIX CJIOB, CQ}O})MHDOBaH HasdA 1o onpejeJjeHHbIM IDaBH-
JiaM C IIOMOIIBIO A3bIKA 3aNpPOCOB, HA3BIBAETCHA 3AIIPOCOM K IOMCKOBOMY
cepeepy. A3eIkn 34IIpOCOB K Pa3HBIM IIOMCKOBBIM CepBepaMm O4eHb ITOX0-
#ku. ITogpobuee 06 saTOM MOIKHO Y3HATBH, IOCETHB paszesa «Ilomomsb»
HYMHOI'o NOMCKOBOI'O cepBepa. PECCMOTDHM npasuja @opmnponaﬂuﬂ
3aIIPOCOB Ha IPHMeEPE ITIOUCKOBOM cucTeMbl Andex.




Cnoco6bi noucka B UHTepHeTe

Cunraxcuc

omepaTops. | Yo 03HAYAET ONIEPATOP | IIpumep 3anmpoca
| npo6ex mnm | Jlormueckoe U (B npenenax | JedebHas GUIKYALTYDA
ol Nssanral BpERRONCGIERNONNT Ol 3% BaS- ATl 2 2
| && | Jlormueckoe U (B npegenax | penenTh && (mIasiaeHblil CLIP)
i | JAOKYMEHTa) e "
|| Jloruueckoe MJIA | doro | dororpadus | crumoxk | do-
| P Ty | TomsobpaxkeHune ok
+ ObGsasarenbHOe HaJImuue  +OBITH MM +He OBITH
| cJIoBa B JOKYMeHTe | SIDPLVIES PE o ] »] 18
Y- T'pynnupoBaHue CJIOB | (TexHOJOrHA | H3roTOBIEHNE)
L | (ceipa|rBOpora)
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| HUA) 2 1
| == | Bunapusiii oneparop M HE | myreBoaurens no Ilapuxy ~~
| Wan | (B mpegenax AJOKyMeHTAa) (arenrerso | TYD)
i! /(n m) Paccroanane B cioBax : nocrasuuKy /2 Kode
: (munyc () — Hasaz, |
i niioc (+) — Broepex) } MyabIKansHoe /(-2 4)
| obpasoBaHue
! | BakaHcHHu ~ /+1 cTyZeHTOB
| e | Tlomck ¢passl | "kpacmas manouxa’
DKBHUBAJEHTHO: KpacHas /+1 mia-
rm—— s —— | mouka
&&/(n m) | Paccrosmme B mpemmoxke- | Gank && /1 Hajmorn

HuAX (MuHYC (—) — Hasazn,

YrobsI IIOJAYYHUTH JYyYIlIHe pe3yJjbTaThbl IIOUCKA, Heo0X0QuMO 3aI10M-
HHTH HECKOJBKO IIPOCTHEIX IIPDABHJI:

1. UckaTh nH(pOPMAIHIO HE II0 OZHOMY KJIIOUYEBOMY CJIOBY.

2. Jlydine He BBOAUTH KJII0YEBbIE CJI0BA C IPOIMCHOM OYKBEI, TaK KaK
ATO MOJKET IPHUBECTH K TOMY, UTO He OyAyT HalJIeHbI Te jKe CJI0Ba,
HaIKUCaHHEIE CO CTPOYHOMU GYKBEIL.

3. Eciu B uTOTe NOMCKA BhI HE TOJYUUINA HUKAKHUX Pe3yJIbTaTOB, PO~
BepbTe, HET JIX B KJIOUYEBHIX CJI0BaX opdorpaduyecKux omudbokK.

CoBpeMeHHEBIe TOMCKOBBIE CHCTEMBI IPELOCTABIAIOT BOZMOMKHOCTD
MOAKJIUYEHNA K C(DOPMHUPOBAHHOMY 3aIlIPOCY CEMaHTHUIECKOTO aHAIM-
saTopa. C ero moMomIbio MOKHO, BBeAs KaKoe-Iub60 CJII0OBO, BHIOpaATh
AOKYMEHTHI, B KOTOPHIX BCTPEYAIOTCA NPOU3BOAHBIE OT 3TOTO CJIOBA
B PA3JIMYHEIX NaJeKaxX, BpeMeHax | 1p.




Nepepaya nhpopmauum B KOMMNLIOTEPHbIX CETAX

KopoTtko o rnasHom

Tpu ciocoba noucka nadopManun B UaTepHere: ykasauue B 6paysepe
azpeca CTPaHHUIIBI, IepPeABUKEHNE 10 I'MIEPCChIIKAM, OOpanieHne K mo-
MCKOBOM CHCTeMe.

CepBepsl MONCKOBOH CHCTEMBI MO3BOJIAIOT OCYIECTBIATh IOUCK WH-
(opmManuu o uepapxXMIeCKOoi CHCTEME TeMATHYeCKUX KaTAJIOIOB, a TAK-
JKe 110 KJIFOUeBEIM CJIOBAM 3ampoca.

9P PeKTHBHOCTE NOMCKA 110 3aIIPOcaM 3aBHCHT OT I'DAMOTHOTO HC-
TI0/Ib30BAHM A A3bIKA 3AIIPOCOB IIOUCKOBOHN CHCTEMBI.

Q Bonpocskl 1 3aganus

1. B uem cOCTOAT TPH OCHOBHEIX crocoba noucka uadopmanuu 8o Beemuproit
nayrusae?

2. Kakum 00pasoM CCHIIKHM Ha KOHKDETHEBIE OKYMEHTH! [IOMafaoT B MIOUCKO-
BbI€ CHCTEMBI?

3. CdhopmynupyiiTe C/I0KHbIE 3aIPOCKH], COCTOANINE N3 HECKOJIbKUX KJIIOUEBBIX
CJIOB, MCHOJL3YHA A3LIK 3aMpPOCOB cucTeMBl findex, m ocymiecTBHTE IMOMCK
poccHICKHX KoMOaHuii B obaacTu:

* MYJbTHMEAHAa;
TeJEKOMMYHUKAaIIHHA;
BHAE0CHCTEM;

» CHCTeM 3aluThl HH(OpMAIIHH.

" EKULOP: Yacts 2, rnasa 1, § 5. LIOP Ne 6-8.




Nepeapaya nHPOPMaALUMN B KOMINBIOTEPHbLIX CETAX

Yemy Bbl OMKHbI HAY4YUTBLCA,
u3yuus rnasy |

OcymiecTBaAATHL 06MeH nHpopMAaIued ¢ cepepoM JOKATbHOM CeTH
IMIKOJBHOI'O KOMIBOTEPHOTO KJacca.

OTnpaBaATh ¥ MOJY49aTh IUCHEMA 110 9JIeKTPOHHO moure.
3axasbIBATH HOBOCTHU M3 TeJIeKOHGMePeHIIHH.

Iosyyars HEGOPMAIMIO ¢ Web-CTPaHUIIBI, aApec KOTOPOi BaM
H3BEeCTeH.

Mckars #HGOOPMAIINIO B CETH ¢ IOMOIIbIO IOMCKOBBIX IIPOTPaMM.




HNononHeHue Kk rnase |

1.1. Nepepaya HpopMaL MM NO TEXHUYECKUM KaHanaMm CBSA3U

OcHosnbie membt napazpaga:
» cxema llennona;
» Koduposarue u dexoduposanue UHPOPMAYUL;
" wym u sawuma om wyma. Teopus woduposanus Illennona.

Cxema Illernona

AMepUKaHCKU#l yJeHBIN, OJMH U3 OCHOBaTesJel Teopuu MHPOPMA-
nuu, Kaog [llenHOH npenyosku cxeMy mpolecca nepegadn uadopMa-
IIMH 10 TEXHUYECKUM KaHajaaMm cBasu (puc. 1.3).

Lym

/

NcToyHmk __Ko.qnpyiou;ee Kanan ﬂexo.nupwou;ee__‘_ MpuemHuk
WHopmauun YCTPOMCTBO CBS3U YCTPOWCTBO uHdpopmaumm

3auwura
OT WyMa

Puc. 1.3. Cxema TeXHUYECKOH CHCTEMBI Tepeaun HHGOPMAIHKA

Pa6oTy Takoii cXeMbl MOXKHO MOSCHUTH HA 3HAKOMOM BCEM IIPOLIECCe
pasroBopa 1o rejaedony. Mcrouruk uHGOpMAIHHA — TOBOPAIHH deso-
BeKk. Kogupyomee yerpoiictBo — MukpodoH renedoHHOM TPYOKH, € 1IO-
MOIIBIO0 KOTOPOT'O 3BYKOBbIE BOJHEI (peub) 1peodpasyoTcs B aJeKTpuye-
ckue cursansl. Kanan ceasu — renedoHHaAs ceTh (IpoBoja, KOMMYyTAa-
TOPBI TeJe(POHHBIX Vy3JI0B, 4Yeped KOTOPbie IPOXOAUT CHIHAJ).
Hexoaupyoiee yerpoitcTBo — TenedoHHas TpybKa (HayITHUK) CIyIIa-
IOMIET0 YeJIOBeKa — NPUEeMHUKAa MH(POPMAIIUK. 31eCh IPHIIe NN 2JIeK-
TPUYECKHUH CUTHAJ IPEeBPAIAeTCs B 3BYK.,




1.1. Nepepaya nundpopmaumm N0 KaHanam CBA3N

3necs nepesaua vHGOPMAMH IPOU3BOAUTCA B (JOPMe HEIIPePBLIBHOTO
9JIEKTPUUECKOTO CUI'HAJIA. JTO aHAJIOTr0BadA CBA3G.

KopupoBanmue u fexogupoBaHue HH(pOpMaun

Ilox xommpoBamueM TIOHUMAaeTcs Joboe mpeobpasoBanue MHGpOPMAa-
MM, UAYINEeH OT HCTOYHUKA, B dopMy, IPUTOLHYIO AJIA ee Imepejayu 1o
KaHaJIy CBA3HU.

Ha sape spbl pagnocBA3u npuMeHsacsa Koj asdyku Mopae. Texer
npeoOpas3oBBIBAJICA B MOCIEAOBATEJILHOCTE TOYEK U TUPe (KOPOTKUX M
IJIAHHBIX CHTHAJOB) M nepepasasicsa B odup. [IppHuMaBmIni Ha Cayx
TAKYIO Iepejauy ueJIOBeK AOJIKeH ObLI CyMeTh AeKOANPOBaTh KoJ 06-
patHo B TekcT. Eme panbine azbyxka Mopse Hmcmosib3oBajiach B Teje-
rpaduoii cBasu. [lepegaua nuadopManuu ¢ moMoiikio asbyku Mopae —
OpuMep TUCKPEeTHOM CBA3H.

B HacTosAIee BpeMs IIMPOKO MCHOJIb3yeTcd Nu(poBasa ¢BA3k, KOrjaa
nepesasaemMas uE(GOpManUs Kogupyercsa B ABoMUYHYIO hopmy (0 u 1 —
JBOMYHEIE IU(PPHI), & 3aTEM JJeKOAUPYETCH B TEKCT, H300paskeHue, 3BYK.
Iludposas CBA3L, OYEBUAHO, TOIKE ABJIACTCA JUCKPETHOM.

Illym u 3amuTa ot myma. Teopus koguposanns lllennona

Nudopmanua mo KaHAJIAM CBASH IepefaeTcs IOCPEeJCTBOM CHIHAa-
JIOB Pa3JIMYHON (PUBUUECKON NPUPOABI: 3JIeKTPUYECKUX, 9JIEKTpOMAr-
HUTHBIX, CBETOBBIX, AKyCTHUeCKUX. HHopmayuonHoe codepicarue
CUZHANA 3AKAI0OYACMCA 6 3HAYEHUU UJU 6 USMEHEeHUU 3HAYEHU €20
(usuueckoil eeaunurbvl (curvt moka, apxocmu céema u np.). Tepmu-
HOM «IIIyM» Ha3bIBAIOT PA3HOT0 PoJia IOMeXH, NCKaXKalolue repejasa-
eMBIii CUTHAJI ¥ IPUBOAsAIIMAEe K norepe HHpopmanuu. Takue nmomexu
Ipesk/e BCEero BOBHUKAIOT IO TEXHAYECKUM NMPUUYMHAM: IIJIOX0e Kavec-
TBO JIAHUH CBA3H, HE3AIIUINEHHOCTE APYT OT Apyra pasiudHbIX IIOTO-
K0B nHGOPMAIINH, IIepe/JaBaeMBbIX [10 OAHAM H TeM ke KaHanaMm. Hacro,
Gecenys o TesieOHY, MbI CJABLIIIUM IIYM, TPECK, MeIIalliue NOHATH
cobecelHMKA, UJIM HA HALI PA3TOBOD HAKJAJBIBAETCA PA3roBOpP APYIrUX
gogei. B rakux caydasix HeoOXoauMa 3amiura oT myma.

B nepryio ouepens NPUMEHAKTCHA TeXHUYECKHE CIOCOOBI 3aIUTHI
KaHAJIOB CBA3HU OT BO3jJelcTBUs mMyMoB. Takue crocoObl OBIBAIOT ca-
MBIMHM pas3HBIMH, MHOI/JA IIPOCTHIMM, HHOTAA OUYEHb CJIOKHBIMH. Ha-
NpHUMep, UCIIOJIb30BaAHNEe SKPAHHPOBAHHOTO KabeJsjis BMECTO «TI'0JIOTO»
NpoBOJa; NIPUMeHeHHe PAa3HOTro poja (hHUIABTPOB, OTAENAIIINX II0JIe3-
HBIA CUT'HAJI OT IIyMa, U Ip.

K. Illeanon paspatoTan cnenualbHYIO TEOPHIO KOAHPOBAHMA, Ja-
IOIIYI0 MeTOALI 60pEOEI ¢ myMoM, OHA U3 BAMKHBIX HIEH 9TON TeopuH
COCTOMUT B TOM, UTO II€PEJAaBaeMBbI 110 JUHUHN CBA3U KOJ JOJKeH ObITh
H306BITOYHBIM. 34 CYET HTOTO MOTEPA KAKOU-TO YacTH WH(MOPMAaIUU IIPH
nepejade MOKeT ObITh KOMIeHcupoBana. Hanpumep, eciu npu pasro-
BOope mo TesqedOHY BaC IJIOXO CJABIIIHO, TO, HOBTOPAS KaMJaoe CJI0BO

2-207




AdononHeHue K rnase |

ABAKIBI, BbI UMeeTe 6oJIbIIle IIAHCOB HA TO, UTO cobeceHUK noiiMeT Bac
MIPaBHJIBHO.

Onxeako Hexb3s AenaTh U3GBITOYHOCTH CAMIIKOM GOJABINOH. DTO
NpUBEAET K 3alepyKKaM U yIOPOIKaHUI0 cBA3H. Teopus KOAUPOBAHUA
[IlenHoHA KAK PA3 ¥ MO3BOJISAET IIOJYUYHUTh TAKON KO/, KOTODHIH 6ymer
onTuMaabHbIM. IIpu sToM m36BITOYHOCTE mepezaBaeMoilt nHDopMa-
ouu 6yaeT MHHMMAJIBHO BO3MOKHOM, a AOCTOBEPHOCTH NPHHATON
uHGOPMaNUH — MAKCUMAJILHOMN.

B coBpeMeHHBIX cucTeMax MU POBOi CBA3ZU YACTO IPUMEHACTCH CIIe-
ayomui npuem 60psOsI ¢ moTepeit mHGopManuu npu nepenave. Bee co-
obmenue pasbuBaeTcs HA NOPOUM — nakembt. Jlasa Kaxgoro makera
B8blUUCAACMCA KOHMPONbHAA cymma (cyMMa IBOUYHEIX nudp), KOTO-
pas mepefaeTcA BMecTe C JaHHBIM IHAKeTOM. B MecTe nmpuema 3aHOBO
BBIUYMCIAETCA KOHTPOJBbHAS CYMMAa NIPHHATOrO IIAKeTa, ¥ ecJIM oHa He
COBIAJIAET C NePBOHAYAIBHON, TO Hepefaya JaHHOrO NaKeTa MOBTOPAeT-
ca. Tak NpOMCXOAUT O TEX IOP, NOKA HCXOAHASA U KOHEYHAA KOHTPOIb-
Hbl€ CYMMBEI HE COBIIAAYT.

KopoTko o rmaBHOMm

Jlio6as TexHUUeCcKas cUCTEMA Tepefadu UWHMOPMAIIMU COCTOUT U3 UC-
TOYHHUKA, IPUEMHHKA, YCTPOHCTB KOAUPOBAHMS U JIEKOJIUPOBAHUSA 1 Ka-
HaJIa CBA3H.

ITox xomupoBanmeM noOHMMAETCA IpeobpasoBaHue HHMOPMAIUH,
uyIei OT HICTOYHHKA, B (OPMY, OPUTOAHYIO A5 €e mepeaaun 1Mo KaHa-
a1y cBa3d. J[lekogupoBanue — 3T0 0OpaTHOE npeobpasoBaHue,

[IIym — aTo momMexu, IPUBOAAIIME K TOTEepe MHPOPMATIIHH.

B Teopun koxmpoBaHuA pazpaboTaHbl METOABI IPEACTABJIEHUS Iepe-
JaBaeMOl MH(OPMAIMH ¢ [eJbI0 YMEHbIIeHAA ee IOTePh O/ BosaeicT-
BHEM IIyMa.

Bonpochbl 1 3aganus

1. HazoBHuTe OCHOBHBIE 3JIEMEHTEI CXEMEI Iepefadyn HHGOPMAIINH, IPeAI0KeH-
Hoit K. Illernonom.

2. Yro Takoe KOAMPOBaHUE U eKOAUPOBaHNe IPH Nepeaade nHbopmanun?

3. Uro raxkoe mym? KakoBsl ero mocjie/icTBUs IIPH nepeAade HH(GpopManumn?

4. Kaxne cymecTByIOT croco6sl 60psbsl ¢ mymom?

EK LIOP: Yactb 2, 3aknioueHue, gononHexue k rmase 1, § 1.1. LLOP Ne 1.




1.2. ApxmBUpOBaHMe u pasapxmsuposanue pannos

1.2. ApXMBMpPOBaHUE U pa3apxmBupoBaHue annos

OcHosHble membL napazpaga:
u npobiema cuamus OaHHbLX;
¥ QNZOPUMM CHAMUS C UCTLONLI0BAHUEH K0OA NepemerHol OAUHbL;
u QJZOpUMM CHCAMUA € UCTLONLbI06AHUEM KOIPPuyuernma nosmope-
HUA;
® NpoZpaMMbl-APXUBATLOPbL.

IIpoGaema cikaTHA JAaHHBIX

BrI yixe 3HaeTe, 4TO ¢ IOMOILIBIO IV100amsHOH ceTr HTEpHET 110J1B30-
BaTeJ b MOJYYaeT NOCTYI K OTPOMHBLIM MH(OPMAIMOHHBIM pecypcam.
B ceTM MOKHO HANTH pPeAKyI0 KHUTY, pedepaTr HpaKTHIeCKH II0 JI0O0oH
TeMe, (hoTorpaduy ¥ MYSBIKY, KOMIBIOTEDHYIO UT'DY ¥ MHOTrO€ Jpyroe.
ITpu nepesaye 3TUX JAHHBIX 10 CETH MOTYT BO3BHHKHYTH IPOOIeMbI H3-3a
ux 6onsmoro obsema. IIponyckHas crocOOHOCTE KAHATOB CBA3HU ellle
MOCTATOYHO OTPAHUUYEHA, IO3TOMY BpeMs Iepefady MOKeT GbITh CJIMII-
KoM Goapmum. Kpome Toro, ansa gpaitaos 60JbII0OI0 pasMepa MOXKeT OKa-
3aThCA HEAOCTATOYHO CBOOOAHOIO MecTa Ha JUCKe.

Pemenne npobjeMbl 3aKJII0UAETCHA B CIRATHH JAHHBIX, KOTOPOE BEJET
K COKpaIeHnIo 00beMa HaHHBIX DU COXPAaHEHHH 3aKOIWPOBAHHOIO B
HUX cojiep:kaHud. [IporpaMMsbl, OCYIIECTBAAIONNE TAKOe C3KaThe, Ha3hbl-
BalOTCA apXMBaTOpaMH. IlepBble apXHUBATOPHI INOABUJIHCH B CepeAuHe
1980-x rogos. I'1aBHOH 1e/ILI0 UX UCIIOJB30BAHUSA ObIJIa 9KOHOMUA MecC-
Ta HA IUCKAaX, MHMDOPMAIMOHHbI 00'beM KOTOPBIX B Te BpeMeHa ObLI 3Ha-
YHTEJHHO MEeHbIIIe 00'beéMa COBPEMEHHBIX TUCKOB.

Coxarue JaHHBIX (ApXWBHpOBaHWE (DANIOB) DPOMCXOTUT IO CIIEIH-
aJBHBIM AJITOPUTMaM. B aTUX ajropurMax daimie BCero HMCIOJIb3YIOTCH
JABe IPUHIMNHAJIBLHO PA3IHYAIOIIHEeCH HIeH,

Anropn'rm CHKAaTHA ¢ HCIIOJB30BaAHHEM KOIa nepemeauoii JJIHHBI

ITepsas udes: ucnonvsosarnue Koda nepemernnoil drunst. Jlanasie,
TNOABEPTaloIMecHd CIKATHIO, CIIeIIHATbLHEIM 06pa30M IeIAT Ha yacTH (1e-
MOYKH CUMBOJIOB, «CJI0Ba»), 3aMETHM, UTO «CJIOBOM» MOXKeT OBITh M OT-
penbHBIN cuMBoa (kox ASCII). s kaaoro «cjioBas HaXOJUTCH dac-
TOTAa BCTPEYAEMOCTH: OTHOIIEHHE KOJHYecTBA IOBTOPEHHMH JaHHOIO
«CJI0Ba» K ODIIeMy UMCIY «CJIOB» B MACCHUBe NaHHBIX. Uneda anropurma
coxaTusa MH(pOPMaNUHU: KOAUPOBaTh Haubosiee 4ACTO BCTPEYAIOINIHECs
«CJIOBA» KOJAaMH MeHbIIel JJIUHbBI, & peJK0 BCTPeYalIuecs «CJIoBa» —
KogamMu Gonbured aauHbl. IIpyH 5TOM MOMHO CYIIECTBEHHO COKPATHThH
obbeM (haitaa.

Taxoit moaxox mseecreH gapHo. OH Mcmoasayerca B asdbyke Mopae,
rjle CHMBOJIBI KOJUPVIOTCH PA3JIMYHBEIMH II0CJIeLOBATEIbHOCTAMH TOUEK




S

DononHexue Kk rnase |

¥ TUpPE, IPpUYeM Jalle BCTPedyaloniuecs CHMBOJIBI UMEIOT 6oJiee KOPOTKHUe
kozasl. Hanpumep, yacTo ucnonbayemasi 6yKBa « A» KOJAUPYETCH TAK: ® —,
A penxas 6yxBa «iH» — Tak: eee — B oramuUHe OT KOZOB IIOCTOAHHOM
[UIMHEIL, B 9TOM C/Iy4Yae BOZHHKaeT npobyieMa OTJeIeHAA KOAOB OYKB pYyT
ot apyra. B aabyke Mopae ara npob/iema penraeTcs ¢ IOMOIIBI0 «Iay35I»
(npobena), KoTopasi, 110 CYyTH, ABJISAETCA TPETHUM CHMBOJIOM ajipaBuTa
Mopae, T. e. andasut Mopae He ABYX-, & TPEXCUMBOJIbHBIH.

Wadopmanusa B NaMATH KOMIBLIOTEPA XPAHHUTCA C MCHOJIL30BAHMEM
JABYXCUMBOJBbHOTO ayaBuTa. CHEnHMAJIBLHOIO CHMBOJIA-PA3HeJTuTeIA
net. M Bce ixe yJAI0CE IPUAYMATE CIIOCO0 CHKATHA JAHHBIX ¢ TepeMeHHOH
JJIWHON KOJAa «CJIOB», He TPeOyIoImuil cuMBoja-pasaenurens. Takoi aua-
ropuTM™ HaspiBaercsa anropurmoM [I. Xaddmana (Bnepssie onydauKoBaH
B 1952 roay). Bce yHuBepcanbHbIe aDXHABATOPHI paGOTAIOT 110 AJITOPHUT-
MaMm, nogobHeIM anroputmy Xaddmana.

ANTOpHTM C/KaTHA C HCIIOJIb30BaAHHEM K03()(DHIMeHTa IOBTOPeHU

Bmopas udes: ucnonviosanue Kodgppuyuernma noeémoperus. CMbIics
aJIrOPUTMAa, OCHOBAHHOTO HA 3TOH HJee, 3aKJIIOUYAETCH B CJIEAYIONEM:
€CJIM B CXKMMAaeMOM MAaCCHBe JJaHHBIX BCTPEYAeTCH 1eNoYKa U3 HOBTOPS-
IOMUAXCA IPYIN CUMMBOJIOB, TO €€ 3aMEHAIT Napoii: yucao (kKoadhunmn-
€HT) IOBTOPEHMI — I'PYIIIIAa CHMBOJIOB. B 3TOM ciydae Aas JIHHHBIX 1O~
BTOPAIOMIMXCH IEeNOYeK BBIMTDHIII MAMSTH DU C3KATHH MOYKEeT OBITh
odeHb OonbmuM. lanubiil meron Hambomee adhdpeKTHBEH NpPHU CHKATUH
rpaduyecKon nHpOPMAIIHH.

IIporpaMMeI-apXHBATOPSI

IIporpamMMbI-apXuBaTOpPLI CO3AAIOT apXuBHBIE (alabl (apXHBEI).
ApxuB npezacrasiser coboit ¢aiiy, B KOTOPOM B CIKATOM BHJE XPAHATCHA
OJMH WJIX HeCKOJIBKO (paiyios. [[Jis MCIIOJIb30BAHM A 3aaPXUBUPOBAHHBIX
daiinos HeOOXOANMO IPOM3BECTH UX U3BJIeYeHHE U3 apXHUBa — pa3apxu-
BUpoBaHue. Bce mporpaMMbI-apXMBATOPEI 0OBIUHO IPEJOCTABIAIOT CJe-
AYIOIIHEe BOBMOYKHOCTH:

nobasyenue GaijioB B apXHUB;
H3BJIeUeHHe (haiiIoB U3 apXUBa;
yananeHue GHalJIOB U3 APXUBA;
IIPOCMOTP COJAEPKHAMOTr0 apXxuBa.

®

B macroamee Bpemsa Hambosiee monmyndapHEBI apxuBaTtopel WinRAR
n WinZip. WinRAR o6Ganagaer 6osiee IMUPOKUMHA BO3MOMKHOCTAMHM II0
cpaBHeHnI0 ¢ WinZip. B wacTHOCTH, OH HaeT BO3MOYKHOCTHL CO3JTAHHUS
MHOTOTOMHOTI'O apXMBa, 4 TAKKe BO3ZMOMKHOCTh CO3/IaHUA CaMOPAaCIaKo-
BBIBAIOIIETOCH apXHBa (B 9TOM cJIydae AJd H3BJeYeHH s JaHHBIX U3 apXH-
Ba He HYy’XeH caM apXUBaTop).




1.2. ApxvBupoBaHue u pasapxusuposaHue @annos

IIpuBemeM mpUMep BBITOJbI UCIIOJIL30BAHAA apXUBATOPOB IIPH Iepe-
Jade JaHHBIX 110 ceTH. Pagmep TeKCcTOBOrO JOKYMEHTAa, COJepIKalero na-
parpad, KoTopslii BEI ceituac unraere, — 31 K6. Ecoim aTOT 10OKYMEHT 3a-
apxXMBHpOBaThL ¢ momomibio WinRAR, To pasmep apxupHOro (aiia co-
crasur Beero 6 K6. Kak rosopuTes, BEIroa HaJIMIO.

ITonp3oBaThCA MPOrpaMMaMU-apXMBAaTOPAMH O4€Hb NMPOCTO. YTOOBI
CO3/IaTh APXUB, HYJKHO CHauaJsa BeIOparh (Gailyiel, KOTopsle HeoOX0AUMO
B HEro BKJIIOYUTH, 3aTeM YCTAHOBUTH HeOOXO0 MMbIe TapaMeTpHI (crocod
apxuBanuu, GopMaT apxusa, pasMep TOMa, eCJIM apXUB MHOTOTOMHBI),
u, HaKOHeIl, oTaTh Komauay «Cosnars apxus». IToxosxum o6pasom npo-
nexoauT obpaTrHoe aeiicTBue — M3BJeYeHHe (pailyioB U3 apxuBa (pacna-
KOBKA apxuBa). Bo-mepBbIX, HYKHO BeIOpaTh (paiijibl, M3BJIEKAEMBbIEe U3
apXuBa, BO-BTOPHIX, ONPEAEINUTh, KyJa NOJKHBI ObITH IIOMEIeHbl 9TH
daitnbl, 1, HAKOHEN, OTAATh KoMaHAy «M3pieun (ailabl U3 apxusar.
ITogpoGuee ¢ paboToil MporpaMM-apX#BaTOPOB Bbl ITO3HAKOMHTECE HA
IPAKTHYECKUX BAHATUAX.

KopoTko o rmaBHOM

CsxaTue NHGPOPMALUHA IPOUSBOAUTCH C IIOMOIIBIO CIIEIIHATLHBIX IIPO-
rpaMM-apXHBaTOPOB.

Yamge BCero B aJrOPUTMAX CXATHA PeajHu3yIOTCA JBa MeToja:
HCIIOJIBL30BAHUE KOJA IIePEeMEeHHOM AJIUHbI U Ko3(h U HeHTa ITOBTOPEHMU
rpYIIbl CHMBOJIOB.

Bonpochl 1 3agaHus

1. B uem pasiuuMe KOAOB IMOCTOAHHON U ePeMeHHON JINHbL?

2. KakuM# BO3MOIKHOCTAMHE 061a1a10T IPOrPAMMBI-APXHBATOPLI?

3. KakoBa npMYMHAa IIUPOKOro NIPUMEHEHHA TPOrPaMM-apXHUBATOPOB?

4. Haiigure NporpaMMEI-apXHBATODEI B CBOOOAHOM JocTtyie (Kpome Iepeduc-
JIEHHBIX B 3TOM naparpade) ¥ HOoroToBLTe COODIIeHne 0 HUX.

EK LIOP: YacrTs 2, 3aknioveHue, gononHexue k rmase 1, § 1. LIOP Ne 1-4.
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KOMMYHUKALIMOHHBIE
l

JlokanbHbIe ceTn

HazHaueHue:

1) coBMecTHOe ucnonb3oeaHue obLmx
annapartHbIX cpeacTe (HakonuTenen,
NPUHTEPOB, MOAEMOB M Mp.);

2) onepatueHbIi 06MeH AaHHbIMMK;

3) nHcbopmauuoHHas cuctema NpeanpuaTus

Opraxunsauums:

— OJHOpaHroeas CeTb;

— CETb C BbIAENEHHBLIM Y3OM:
cepeep, pabouune craHumu

MNporpammHoe oGecneyeHue:
ceTeBas onepauMoHHas cucTema




Cuctema
OCHOBHbIX MOHATUN
rnasbil |

MmobanbHbIE ceTu

é &
| Yanui cetu:
KomnbioTepbl, 06beanHeHHbIe B CETb.
XOCT — NOCTOAHHO NOAKNIOHEHHBIN K CETH KOMNLIOTER
S w
B E KaHanb! nepeaayu AaHHbIX: NPOBOAHbIE (TenedoHHbIe
L] & g | FIUHUU, BrIeKTpUUEecKuit kabens), GecnposoaHble
Za (paguokaHanst), onTuyeckue (ONTOBONOKHO)
o
2
| Mopewm: npubop ansa noakmoyeHuns MK nonb3osatens
k. 4 K ceTu Yepes TenedoHHYI0 NUHUIO CBA3N
Y ( \__| MNouroBein cepsep,
noyToBas nporpamma (KnueHT)
- Mo4TOBLIA ALUMK: MMEHOBAHHBIA pasaen
I | noMbL30BaTens Ha CepBepe ANEeKTPOHHOM
; E E NOYTLI (MOYTOBOM OTAENEeHNM)
§. g g SneKTPOHHbIA ec:
o E — wnnmmam&uswﬁaﬁpacwpwpa
11 B
123 _| 3neKTpoHHOE NMCbMO: aipecHasn 4acTs
g 0 I J7 (koBepr) + TekcT_nucema + BRIOXeHHA
s m
E_ Web-cTpaHuua: ocHoBHasA WHopMaLUoHHan
_g_ eavHuua WWW — nokyMeHT ¢ runepceasamu.
S WWW — «nayTuHa» runepcessen. Web-cait
=

Web-cepsep: Gpaysep (web-knneHt) |

TenexkoHbepeHuuK, hannossie apXuesl;
cnyx6 6a3bl AaHHBIX; hopyMsl npamoro oblueHus (chat);
WHTepHeTa WHTepHeT-Tenedonus. Mouckossie cnyxBs
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3pechb Bbl y3Haere:

« YTO TaKoe HaTypHble U MHPOPMALIMOHHBIE MOAENN
« Kakue CyLLECTBYIOT BUAbl UH(OPMALIMOHHBLIX MOAEnen
+ Kak OHV peanuaytoTcsi Ha KomnbloTepe
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Y710 Takoe MmogenuvposaHune

Ocnosnvie memor napazpaga:
" HamypHvle modesu;
" UH@OpMAYUOHHbLE MODeNU;
» hopmanuzayus.

Harypasie mogean

Cetiuac peys noiger 06 o4eHb BAXKHOM B HayKe NOHATHH — MOHATHUH
MozeaH. ITO CJIOBO MHOIMM 3HAKOMO. BO3MOXKHO, KTO-TO 3 Bac 3aHHMA-
eTCA TEXHUYEeCKHMM MOJAeJIHPOBAHUEM — CTDPOHMT MOAe U Kopabieii, aBro-
Mobueit mim camoseros. Takme MOZENM BOCIPOM3BOLAT HEKOTOPHIE
CBOMCTBA PeaNbHBIX YCTPOMCTB, Hampumep, (hOPMY, CHOCOGHOCTDH ILIa-
BaTh, €3UTh WJIH JeTaTh. MOXHO IPUBECTH M APYTHe IPUMeDEI MOZeIeii:
ri06yc — 9TO MOJENb 3eMHOT'O II1apa, MaHeKeH B MATA3HHEe — MOZEJb Ue-
JIOBEKA, MaKeT B MACTEPCKOH apXUTEKTOpa — MOAEJNb 3aCTPOMKH ropoja.

Beimze nepeunciens npuMepsl Mamepuanbrbx modeneii. X eme Ha-
3BIBAIOT HATYPHBIMM MOJEJISIMH.

Kax npasuiio, MmogenupyemMulii 066K T npexacrasiisgeT coboil CII0KHYIO
cucremy. Hanpumep, aBToMO6GMIbL COCTOMT M3 KOPITyca, ABUTATENs, KO-
Jiec, pyJieBoro yrpaBJieHusd, caloHa 1 np. Mogeas aBToMOOUIISI, TOCTPO-
eHHadA WIKOJIbHUKOM, MHOTrO mpoime. B meit, Hanpumep, Moxxer orcyr-
CTBOBATh ABHTaTeJNb, dJIEKTPONUTAHNE, DYJIeBOE YIIPaBJIeHHUe U APYTHe
4acTH, pasMep ee MeHbIIle pa3Mepa HaCTOAIIEero aBTOMOOMIA.

JIxo6as Mozesh BOCIIPOMBBOAMUT TOIBLKO Te CBOMCTBA OPUIHHAJA, KOTO-
pble IOHA005ATCSA YeJI0BEKY IIPH ee HCIonb3oBanuu. Hanpumep, MaHeKkeH
H IPOM3BOACTBEHHOTO poboTa MOKHO HAa3BATh MOJEJAMH UeJoBeKa. Ma-
HEKeH HY’KeH JUIA TOro, YTO0BI Ha HEero MOYKHO OBLIO HAZETh ONEMKAY NI
PeKJIaMbl HJIN It ya06cTBa paboThl IIOPTHOTO, HO CIIOCOOHOCTH XOIHUT,
MBICJIMTE MJIM PasroBapuBaTh OT Hero He Tpebyerca. Iloaromy MaHekeH
AOJIKEH BOCIIPOM3BOAUTE JIUIIEL (DOPMY M pasMep YeJOBedeCKOro TeJla.,

Hexs cosmaEmsa NPOMSBOACTBEHHOTO poGoTa coBceM Apyras. Po6or
AOJIXKeH BOCIIPOM3BOJAUTHL HEKOTOPHIe (pusduyecKue NefCTBUA YesoBeKa:
ymeTs OpaTe H IepeMeniaTsh AeTajlu, 3aKPYyYUBaTh U PACKPYYMBATE 6OJI-
ThI ¥ Ip. Ho ans nocTrikeHna sTUX nesell BHEITHEro CXOACTBA C YeJI0Be-
KOM COBCeM He Tpebyercs.

CroiicTBa 00'beKTa, OTPAIKEHHBIE B MOIEIN, 3ABHCAT OT L{@JIH
Mozaeauposanua. Mogenu OJHOrO M TOTO Ke o0beKTa OyAyT
Pa3HBIMH, €CJIX OHU CO3JAIOTCHA JJIA PA3HBIX IleJeii.




Y710 Takoe mogenupoBaHue

HrgopmMannoHHbie MOXEIH

Kpome HaTypHBIX CYIIECTBYIOT elle HH(POPMAaIMOHHbIe MOJEIH. He-
TPYAHO MOHATH, YTO AJA WHGOPMATUKYM UMEHHO OHM M NPEACTABIAIOT
HaMGOMBIINI HHTEPEC .

Ecau HaTypHas Mojelb 00beKTa MOJEINPOBAHUS — ITO €ro dusnye-
ckoe rogobue, To MHGOPMAIMOHHAA MOZEJb — JTO ero OIucanue. Crocob
OIMCAHUSA MOKeT OBITh CAMBIM Pa3HbIM: BepOAJBHBIM, T. €. CJIOBECHBIM
OIMCAHMEM HA €CTeCTBEHHOM f3bIKe, MAaTeMaTHYeCKHUM, rpaduyecKuM 1
np. Hanpumep, 4epresk Kopabyis ABJIsSETCA ero rpauYecKUM ONMCaHUEM,
a CTAN0 OBITH, MHGOPMAIIMOHHOH MO/ENbI0 Kopabas (puc. 2.1).

Puc. 2.1. MojieMpoBaaue HATYPHOE 1 MHPOPMAIHOHHOE

TlorAaTHe 06'BeKT MOAENHPOBAHMA HAJIO TOHMMATE B CAMOM HIHPOKOM
cMbicae. DTO MOMKeT OBITh MamepuaabHblil 06seKm: Kopabib, KoMeTa,
JKUBAs KJIETKA; A6JeHue npupodvi: Tposa, CONHEYHOE 3aTMeHHe; npo-
yecc: ToJIeT PAKeTHl, M3MEeHeHUe CTOUMOCTH aKIuil Ha (POHA0BOH GupiKe.

q? Monenuposaaue — 3TO JAEATEIBHOCTH YeJOBeKa I0 cosja-
g_ HHIO MOjesH (HaTypHO# uiu nH(MOPMAaIMOHHOM).

iy

*
B mayke CYIIeCTBYeT emie oHa DA3HOBHAHOCTE Mojeseii: BooGpaycaeMmbie
(nneansHBIe) Moge . Hampumep, B pH3HKe: MaTepHaIbHAA TOUKA, abeosoT-
HO TBEpJ0e TeJI0, HAealbHbl ra3; B MaTeMaTHKE: PeOMeTPUIECKas TOYKa, bec-
KOHEUHOCTH ¥ TIp.




UndopmaumonHoe MogenupoBaHue

Tak ke Kak ¥ HATypHBIE, HHPOPMALHOHHEIE MOJIeJIM OJJHOTO M TOTO
JKe 00beKTa, IpeHasHauYeHHbIE A5 PasHBIX 1IeJIel, MOT'yT CYLIECTBeHHO
pas/inyaTrscs.

Bot npumep. Hepeako 1i048M NPUXOAUTCS 3aI0THATE BCEBOBMOKHEIE
AHKEeTBl, JUIHbIe KapTouku. Takue MOKyMEHTHI MOKHO paccMaTpUBATH
KaK pasiuuHble MH(DOPMAaIMOHHBIE MOZlesH YeoseKa. [To hopme oHu o1-
HaKOBbIe (AHKETEHI), a 110 COAePKAHNIO PASHBIE. Hanpuwmep, B mnunoit kap-
TOYKe DAOOTHUKA NPeANPUATHA, KOTOPad XDPAHHUTCH B OTHENe Kajapos,
O HEM MIMEIOTCs CJIeAyIoInue CBefeHuA: (paMuiIndA, UMs, OTIeCTBO, 110,
TOJ POKACHUS, MECTO POKAEHU s, HALLMOHAJIBHOCTD, a[pec MPOKHBAHUSA,
obpasoBaHMe, ceMeitHOe TOJIoKeHue. A B MEIMIIMHCKYIO KAPTOYKY TOTO
JKe CaMOoro 4eJIOBeKa 3aHOCATCA CIeAyIolue JaHHbIe: haMuIns, UM, OT-
1eCTBO, ITOJI, I'OJ POIKAEHUSA, IPYIINa KPOBH, BEC, POCT, XpPOHUUYECKHe 3a60-
NeBaHusA. B obiecTse 0XOTHMKOB, YIEHOM KOTOPOTO ABJISETCS dTOT 3Ke de-
JIOBEK, O HEeM XDaHHUTCA TpeTuil Habop cBeseHmit. Kak BuanTe, pasHble
LieJIM MOZAETMPOBaHU A — pasHble NHGOPMAIMOHHBIE MOEJIH.

CoBpeMeHHBIM UHCTPYMEHTOM IJIsi UH(MOPMAIIOHHOI'O0 MOJEIUPOBA-
HUA ABJIAETCA KOoMIbIOTep. C ero moMomnipo BOCIIPOM3BOAATCH CAMBIE
CIOXHBIe 00'BEKTHI, IPOIecCHl, ABleHuA. Takas MOLeb OOBIYHO orobpa-
JKaeTCsd Ha DKPaHe B BU/le CTATUYECKOTO (HeNOABHIKHOTO0) UM AaHMMHPO-
BAHHOTO (IIOJBHKHOI0) N300PAKEHN s, MOIKET COIPOBOMK AATHCSH 3BYKOM,
T. €. UCIOJIb30BAThH TEXHOJIOTUIO MYJIbTHMEINA.

.--.;'7’.‘* ., Mopens — 5710 ynpomennoe moaoGue peasbHOro0 OOBHEKTA.
J" !} Mogens orpaskaer JMIIL HEKOTOPEIE CBOMCTBA 06BEKTA, CY-
IIeCTBEHHbIE C TOYKY 3PEeHU IeJIH MOeTHPOBAHMS.

Hns 0603HAUEHMS CI0KHBIX 06EKTOB, COCTOSAIMX M3 MHOMKECTBA
B3aMMOCBA3AHHBIX 4YacTeil, B HayKe MCIOJIB3YeTCs TEPMHH CHCTEeMa.
B GosbLIMHCTEE CliyuaeB 06BeKTAME MOJeJMPOBAHUA ABJIAIOTCH CJIONK-
Hbl€ CHCTeMBI: IPUPOJHLIE, TeXHHYECKHE, 00IeCTBeHHEIe H JP.

4+, Mogens ncnonbsyerca Kak 3aMeHHMTENb PeaNbHOIH CHCTEMBI

’j /71 IJIS BOCIIPOM3BENEHHSA OTAE/IbHBIX ee (MYHKIWI, A8 IPOTHO-
- 3a ee MOBeJIeHUA B ONIPEAEJICHHBIX VCIOBHAX,
Dopmanuzanusa

Yro Takoe hopmanuzanusa? B aToM cioBe 3akiogaeTcs CcyTb UH(pOP-
MamHOHHOro Mozenuposanug. WHpoOpManmoHHAA MOZEJbL OIMCHIBAET
00BEKT MOZeTMPOBAHUSA B (hopMe Kakux-1ubo 3HAKOB: OykB, uudp,




Y7o Takoe moaenupoBaHue

PHCYHKOB, KapTorpad@uuecKuX 2J1eMEeHTOB, MaTeMaTH9eCKMX HJIA XUMH-
yecKkux GopMyaI u T. .

?}‘\,&; dopManu3anMa e€CcTh pPe3yabTaT Iepexoja OT peaJbHbIX
f “ )71 cBoiicTB 06BEKTA MOAENUPOBAHUA K UX (POPMALLHOMY o60-
£ " 3HaQueHwIo B ONpejeeHHON 3HAKOBOM CHCTEMe.

Cawmoii hopMaIu30BaHHON HAYKON ABJIAETCA MaTeMaTHKA.

KopoTko o rmaBHOM

Mogens — STO YIPOIeHHOE Mojo0ne peaabHOro obBeKTa, OTpasKa-
JolIjee CBOiCTBA 00'bEKTA, CYIeCTBeHHbIE C TOYKHU 3PEHUA eIl MOJEe I~
poBaHMUA.

Mozgenu 6bIBAIOT HATYPHBIE U NHPOPMAIIMOHHBIE.

WHbopMAIMOHHAA MOJEJb NpeJcTaBiser coboil onucaHue obbeKTa
MOJEeJMPOBAHUA.

PasHbIM [eJAM MOAEJIUPOBAHUAA OQHOT'O U TOTO e 00’beKTa MOTYT CO-
OTBETCTBOBATH Pa3HbIe MOJIENIH.

O0BeKT MOJEJTHPOBAHHUA CJIeJyeT PACCMAaTPHUBATE KAK CHCTEMY —
ieJI0€e, COCTOSAIIee U3 B3BAMMOCBA3AHHBIX YaCTeMN.

@opMaNu3aIHsA eCcTh Pe3yIbTAT IIePeX0o/ia OT PeaJbHBIX CBONCTB MO~

AeUpYyeMoil cucTeMBI K UX (hopMaJbHOMY 0003HAUEHHIO B ONpeJeseH-
HOM 3HAKOBOII cUcTEME.

Bonpockl U 3agaHus

1. Yro Takoe Moaenb?

2. Kakue croiicTBa peaibHBIX 00K TOB BOCIPOU3BOAAT CJIEAYIOIHE MOAEIH:
s MYJAKH IPOAYKTOB B BUTPHHE MAarasmHa;
® Yy4eso NMTHILHI;
+ 3aBOJHON MUIrPYIIEYHBIH aBTOMOOHIIL?

3. Uro raxoe mEMDOPMAIIMOHHAS MOJETb?

4, TlosicHMTE PASHUILY MY TeXHUYECKON MOJeJbI0 caMmoieTa 1 HH(pOopMAary-
OHHOI MOeJIbIO CaMoJIeTa (JepTexoM).

5. MosxHO 17 cieayiouue o0BeKTh cuuTaTh MHGOPMAIMOHHBIMI MOJIEIAMMU:
« pacnucaHHe YPOKOB;
s TporpaMma TeJIeBHIeHH;
» pemenT HA MOJy4YeHHUe JeKapcrsa?
Ecuu ga, TO 4TO [Jjisl HUX ABJSETCH 00HeKTOM MOJIeTMPOBaHMA ?

S




>

UHdopmaumornHoe mogenmposanme

6. IlpugymaiiTe HECKONBKO BApHAHTOB ONMACAHHUA OAHOTO M TOTO e o0bheKTa
AJA pasHeIX neJseit. ITogroroesre coobiienue.

7. HasoBHTe NPOIECCH! MM ABJIEHHUSA, KOTOPbIe HEBO3MOMKHO MM OUEHD CIIOK-
HO BOCIIPOM3BECTH B HATYPHBIX MOZEJIIX.

8. Yro rakoe dopmanusanua? MOKHO M BLICTABICHHEE VUYHTeJIeM OIeHKH 32
Balll OTBET HA YPOKe HA3BATh (popMausanuei?

EK LIOP: Yactb 2, rnasa 2, § 6. LIOP Ne 3.

§7

lpadpmuyeckmne nipopmaumoHHbie mogenwu

Ocrosmnbie memvl napazpaga:

5 Kapma Kax UH@OpMAyUOHHAA MOOenb;
" HepmeNcu u cxembl;
n 2pagurx — modenw npouecca.

Kapra xax madopmanuonnas Mogeib

Mo:xHo s HassaTh MH(DOPMAIMOHHOH MOZENBIO KAPTY MECTHOCTH
(puc. 2.2)? BeaycioBHo, MoskuO! Bean kapra onucsiéaem (rpaduuecku)

et M37-140
Kapta Tonorpaduyeckas . poccust

paioH x/p cT.03epHas

Macwrab 1:25000 (8 1 cm 250m)

Puc. 2.2. Kapra mecTrOCTH




Mpadmueckme nHGOPMaLMOHHbIE MOAENN §7

KOHKDEeTHYIO MECTHOCTb, KOTOpPasA ABJAETCA /1A Hee obserKmom modenu-
posanus. Kpome Toro, kapra cosjaaercd ¢ onpedeieHHOIL Yeibl0: C ee 10"
MOIIIBIO MOYKHO JOGPATECA 0 HY/KHOIO HaCeJeHHOro nyHKTa. Henonssys
JUHEHKY W YUUThIBasg MacmTab KapThl, MOXXHO ONPeJeJUTh pacCToOAHNe
MesKIY PasiHYHBIMU MyHKTaMu. OfHAKO HUKAKUX GoJree IOAPOGHbIX CBe-
AeHUI 0 HaceJeHHbIX IYHKTaX, KpOMe UX PaCIOJIOMKeHHsd, 9Ta Kapra He
Jaet.

Yeprexn U cXeMbl

JlpyruMy 3HAaKOMBIMH BaM IIpUMepaMu rpadgudecKkux HHOOPMAIMOH-
HBIX MOjeJsieil ABIAIOTCHA YePTeKH, CXeMbl, TPaduKH.

Yepre:x A0/KEH OBITH OUeHb TOYHBIM, HA HEM YKAa3bIBAIOTCHA BCE Heo0-
XoauMBble pasMepsl. Hanpumep, gepTesx 60ara Hy»KeH AJIst TOTO, uTOOBI,
PSS HA HETO, TOKAPh MOT BEITOYUTH GOJIT Ha cTaHKe (PUC. 2.3).

V exeMBl 2JIEKTPHUYECKOH Lely HeT HUKAKOro BHEIIHEero CXOACTBA C
peasIbHOII 3JIeKTPUYECKOi Henbio (puc. 2.4). DaeKTponpUOOPEI (JaMIIOY-
KA, MCTOYHHUK TOKA, KOHJEHCATOD, CONPOTUBJIEHHE) N300paKeHbl CHMBO-
THYEeCKUMU 3HAUKAMY, 8 JUHUH 0003HAYAIOT COENUHSIONHe HX IPOBOA-
HUKH DIeKTPUYECKOro TOKa. DJeKTpUYecKas cXxeMa HYKHa JJd TOro,
4TOOLI IOHATH IPAHIIUAT PAOOTHI [eH, YTOObI MOKHO OBLIO PACCUNTATE B
Hell 3HAUEeHUS CHJIBI TOKA M HANPAMKeHUs, 4To0b! IIpU cOOpke Ienu npa-
BUJIBHO COEIMHUTE €€ dJIEMEeHTHI.

- 675:05 _
wi I
=y (g)
100 - . [
NoA KoY L

Puc. 2.3. Yeprerx 6onra Puc. 2.4. Cxema
2JIeKTPUYEeCKOH Ienu

Cxema — 3T0 rpaduyeckoe oToOparkeHue COCTaBa ¥ CTPYKTYPbI CJIOMK-
HOH cHCTEeMBEl.

CrpykTypa — 9TO NOPAJOK O0beAMHEHUA dJIEMEHTOB CHCTe- 0
MBI B €IMHOE IIeJIoe.

Ha pucyske 2.5 npusezeHa cxeMa MOCKOBCKOIO MeTPOIOJHUTEHA.
CrpykTypy MOCKOBCKOrO METDONOJMTEHA HA3BIBAIOT pajHaTIbHO-
KOJIBIIEBOM.




UudopmaumonHoe MogenuposaHue
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YAMUA FOPYARKOER ) BYMMHCKAA AAREA

Puc. 2.5. Cxema MOCKOBCKOT0O METPONIOIUTEHA

I'paduk — momens mponecca

Hst oToOpaskeHUs PA3ITHYHBIX IPOLECCOB YaCTO npuberaior K mocTpoe-
HUIO rpagukos. Ha pucynke 2.6 nusobpaken rpad Kk UBMEHEHUS TeMIe-
PaTypsl B TeYeHHE HEKOTOPOT'O IIePHOJa BPEMEHH.

C rapramu, yepreskamm, cxemMaMu, rpadUKaMM BEI MMeIH A0 |
paHs1e. IIpocTo panbiie BBl UX He CBA3BIBAJY ¢ TOHATHEM uHbopMau-
OHHOM MOJeJIHA.




Tabnu4Hbie Mogenv

T°CA

t

Puc. 2.6. 'padpuk nsMeHeHUA TeMIIePATYPhI

KopoTko o rmaBHOM

HarnsagapiMmu WHGOPMAIMOHHBIMHE MOJAENAMH fABJIAIOTCA rpaduye-
CKUe u300paKeHusl: KapThl, YePTeXH, CXeMbl, rpaduKu.

Bonpock! 1 3agaHus @

1. TIpuBeanTe PasIHYHbIE IPHMePHI rpaduuecKuX HH(GOPMAIIMOHHEIX MOIeeit.

2. IocTpoiiTe rpaduuecKyo MOAe b Baleil KBapTupsl. YT0 9T0: KapTa, cxeMa,
yepTex?

3. Kaxasa (opma rpaduueckoil mogenu (kapra, cxema, 4epTex, rpadux) npu-
MeHUMa Ui oToOpaskeHus mponeccos? IIpuBeauTe NpuMepsI.

4, TTocrpoiiTe rpadMIecKyI0O MOAeNs cOOCTBEHHO ycIeBaeMOCTH 10 ABYM pas-
JMYHBIM JACIUILIMHAM IIKOJABHON nporpaMMs! (camoii J00uMo#i 1 camoit
«HeI00MMoii» ). CIporHosupyiiTe 1o aToi MOJeaH CBOH JaJbHeHmuii npo-
mecc 00y49eHHS JaHHBIM IIDegMEeTAM.

EK LIOP: Yactb 2, rnaea 1, § 7. LIOP Ne 1.

§8

TabnuuHbie Mmogenu

B D

OcHoéHble membL napazpaga:
= mabauybl muna «00sexm—ceoiucmaeo»;
» mabauyst muna «obsexm—obsexm»;
» JBouYHbBLE MAMPUYBL.

Tabauiuel THHA «00BEeKT—CBOMCTBO»

Eime ogHO# pacrnpocTpaHeHHO# dopMoi MHGOPMAIMOHHON MOJAENN
ABJISETCHA MPAMOYroJbHas Tabanua, cocToAIlas U3 CTPOK U CTOJNOI0B.
Hcnonp3oBanue TaGJIUI] HACTOJIBKO NPUABBIYHO, UTO JJIA UX NOHUMAHUSA
0OBIYHO He TpebyeTcs JONOJHUTEeIbHBIX 00hACHeHUH,




Jenn ' Ocanxu ‘ Tenmepa'rypa, Hasnenne, BaamxHOCTS,
. *C MM PT. CT. %
15.03.2007 cmer | 3,5 | 746 67
16.03.2007  Gesocamkos 0 . 750 62
i ﬁ__oa%o*(_l_?yﬁ; — \ 10 740 100
| 18.03.2007 | nowmas \ 3,4 | 745 96
| 19.03.2007 | Gea ocanxos | 5,2 760 87

MndopmaumoHHoe mogenuposaHme

B kauecrBe npumMepa paccMoTpum Tabaumny 2.1.

Tabmuua 2.1. Jomamasaa 6ubanorera

Homep AsTop ; Hazpanue T'ox Ionxa
0601 - Benser A_P_ I ‘ienoaex-amdmﬁns 1987 5
0062 R@n . - Bpoasrn Cenepa 1991 4
6(53_ }[ Typremc_ .' _l'fc;nec'm ¥ PaccKashl 1982 1
0004 | Oremta I0.K. Maspanoe 1987 5
Uﬂbﬁ— Be.imeBA P. | gsea,u,a Ka11 B 1990 5

W}G_T Tmnanon IO H. | Kioxnsa 1979 1
0007_"" Toxcroii JI H. ‘ ITosecTu 1 pacckassi 1986 1
0008 J! Benses A.P. ) Ksﬁpanr-:to_e B o 1994 7

IIpu cocraBneruu TaGaMIBI B Hee BKIIOUAETCH JHUIIL Ta MHGOpMAa-
nu#, KOTOpas HHTepecyeT noabsoBarend. Hanpumep, Kpome Tex cBege-
HU 0 KHUTaX, KOTOPbIe BKJIIOYeHH! B Tabnuny 2.1, CyIecTByIoT 1 Apy-
rue: u3aTeJbCTBO, KOJUYECTBO CTPAHHUI], CTOMMOCTEL, OHAKO IJId co-
craBuTeas Tabaunel 2.1 6BLIO AOCTATOYHO CcBegeHUit 06 asTOpe,
HA3BAHMHU U Trojle H3JaHUA KHUTH (cTONOUBI «ABTOp», «Hassanmes,
«T'ox») u nEGOpMan UK, IO3BOIAIONIEH HANTH KHUT'Y HA IMOJKAX KHUMK-
HBIX crestaxeil (cronben «[lonka»). IIpeanosaraercs, 4To BCe MOJIKH
OPOHYMEPOBaHbl ¥, KPOME TOTO0, Ka*XJ0i KHHATe IPUCBOSH CBOH WHBEH-
TapHbIA HOMeD (cTosnbern; « Homep»).

Tabauna 2.1 — a10 urpopmayuorrnas modeny KEMKHOTO DOHAA IO~
MamHeR 6ubanoTeKH.

Tabnuma MoXkeT OTpaskaTh HEKOTODbLIN MPOIlEeCC, MTPOMCXOMAAIINI BO
BpeMeHH (Taba. 2.2).

Tabauua 2.2. Hor-ona




TabnuuHbie moaenu

IloxazaHus, KOTOPLIE 3aHECeHE! B Tadnuny 2.2, CHUMAJIUCH B Te4eHUe
OSATH AHEH B OJHO U TO ke BpeMsi cyToK. I'aaa na Tabauny, Jerko cpas-
HHTH pasHble AHH II0 TeMIepaType, BJIaXHOCTH u np. Jlanayio Tabauny
MOKHO PACCMATPUBATEL KAK UHPOPMAYUOHHYIO MODenb npoyecca uime-
HeHUs COCTMOAHUA N020dbL.

Tabaunsr 2.1 u 2.2 oTHOcATCA K HamboJiee 4acTO HCIOIbL3YyeMOMY
tuny Tabaun. MX HaseBaioT TAGaMUAMM THIA «00BEKT—CBOMCTBO».
B ozHOIT cTpOKe Tako# TaGIUIBI coaepkuTcA MHMopManusi 00 OAHOM
o6beKTe (KEUra B 6ubIHOTeKe Mau cocTosiHme noroisl B 12-00 B gannblil
nens). CToabnsl — OT/ebHBIe XapaKTepPHUCTUKH (CBOMCTBA) 00BEKTOB.

KoneuHO, cTPOKHM M cTon01b! B Tabaunax 2.1 u 2.2 MOKHO IOMEHATH
MecTaMu, moBepHYB ux Ha 90°. Unoraa Tak u genaioT. Torga crpoku 6y-
IVT COOTBETCTBOBATH CBOMCTBAM, a cToJIOnbl — o0bexkTaM. Ho uaie Bce-
ro TabJMIbl CTPOAT TaK, 9TOOBI CTPOK B HUX ObLIO GoJbIIe, YeM CTOJIG-
nos. Kax npasuio, 06’beKT0OB GoJbIe, 4eM CBOMCTB.

Tabaunel THNA «00BEKT—O00HEeKT»

JIpyruM pacnpocTPaHeHHBIM THIIOM Ta6GIUI] ABIAIOTCA TabJAUIBI, OT-
pajkaioliue B3aUMOCBA3H MeXXAY pasHbIMHU oObexkTamMu. MIX Ha3bIBAIOT
TA0AMIAMHU THIA «00BeKT—00BeKT». BOT MOHATHBIN KaXIOMY IIKOJb-
HUKY npuMep Tabaumsl yeneBaemocTH (Tadu. 2.3).

Ta6auna 2.3. YcrnesaeMoCcThb

| Yaenur ! Pycexmit | Aarebpa Xumusa | ®usuxa | Heropus ‘ Myssika i
Anukns Ilerp I 4 5 5__ T 4 4 ‘ _5 | ‘
l Boros UBan . ) “3 3 3 3 lr_ _ 4 _i
‘;omcoa WUnps | 5 5 5 5 r 5 | 5 o
] Tankuaa Huna 4 4 ] 5- BB 2 4 | 4 :

CTpPOKM OTHOCSATCH K YIEHUKAM — 3TO MepPBBIH BUJ 00BEKTOB; CTOJI0-
bl — K IIKOJLHBIM IpeaMeTaM — BTOpPOU BHUA 00beKTOB. B raxmoi
AdelKe TabJAMIILI, HA [IepeCeYeHUN CTPOKH U cToI61Ia, — OIeHKa, I0JIy-
YeHHAas JaHHBIM YUYeHHKOM II0 JaHHOMY IpeJMery.

Tabauma 2.4 Toxe UMeeT THII «obbeKT—00beKT» . OHAKO, B OTINYIHE
OT IpeAbIAYINe# TabJIuIbl, B HEHl CTPOKHU U CTONOIIEI OTHOCATCA K OAHOMY
U TOMY Xe BHAY 00beKTOB. B aT0li Tabauile cogepXuTca HHGOpPMAIHA 0
HAJIAYUMU NPAMBIX JOPOr MeXKJAY HaceJeHHBIMH IIyHKTaMH, COIVIACHO
kapre us § 7 (cm. puc. 2.2).




MudopmaumnoHHoe mogenuposanme

Taénuua 2.4. [loporu

Haun | Osepuas | Iloaropmas Enoro Bob6ps1
Hauu 1 1 1 1 0
Osepuas 1 1 0 1 0
ITogropuas 1 0 1 0 1
Enoso 1 1 0 1 1
| Bobpat 0 0 1 2 4 1 5
JIBOMYHbBIE MaTPHILLI

B maremaruke npAMoyrosbHas Tabauna, COCTaBIeHHAS U3 YUCEJI, Ha-
3bIBaeTcs Marpunei. Eciu Marpuiia COgepikKuT TONBKO HYJIU U eIUHHU-
IbI, TO OHA Ha3bIBaeTCA ABOMYHOM mMarpuuei. Yuciosasa yacTh Tabiu-
el 2.4 npejcTaBiaseT coboil ABOMYHYIO MATPHUILY.

Tabmuma 2.5 Takske COAePIKUT ABOMUHYIO MATPHILY.

Tabauna 2.5. PakyIbTaTUBE

Damunusa I'eosorusn 1 ﬁnemnoucrno 1 El;m,x ol

Pycanos 1 0 1 =1

| CemeHOB 1 1 0 _
3oToBa 0 1 1
HInanuaa 0 0 1

B Heil npuBe/ieHbI CBeIeHUA O TTOCEIIeHUH YeTHIPbMS YUYeHUKAMU Tpex
haxynsTaTUBOB. BaMm yiKe n0/3XHO OBITH IIOHATHO, YTO eAWHHUIA 0003HAa-
qaeT IocCellleHne, HyJIb — Hemnocelenne. VI3 aToif Tabaunel caenyer, Ha-
npumep, 9To Pycasor noceiaer reosioruio u taumnsl, CeMeHoB — reoJo-
I'MIO ¥ IIBETOBOJACTBO U T. .

B rabimunax, npeacTaBiaAOmux coboit deoudHble MAMpuUybL, OMpa-
Jeaemes KaQ4LecmeeHHbLiL xapakmep césa3u mexdy obsexmamu (eCThb 10-
pora — HeT JOPOrd; [ocellaeT — He mocemaeT u T. 1.). Tabnuna ke 2.3
COJIEPIKUT KOJMYECTBEHHBIE XapaKTEePUCTHKU YCIIeBAeMOCTH YUEHUKOB
110 TIpeJIMeTaM, BbIpaKeHHbIe OIleHKaMHU NATHOANIIBHON CUCTEMBI.




TabnuuHbie mogenn

Mgl paccMOTpeJSHM TOJBKO JABa THIA TaOauI: «00BEKT—CBOMCTBO»
U «06beKT—00beKT» . Ha npakTHKe HCH0JIb3YIOTCA U Apyrue, ropaszao 6o-
JIee CJIOKHBIE TAGIHILEI.

KopoTko o rmaBHOM

Insa npeacrasieHus HHGOPMAIMOHHBIX Mojieiell ITMPOKO HCIIOIb3Y-
I0TCSA IPAMOYTOJIbHBIE TAGIHIIEI.

B rabuune tuna «00beKT—-CBOUCTBO» OJHA CTPOKA COAEPHKUT UHGOP-
manuio 06 ogHOM oO0BexTe. CTONOIBI — OTAEJbHBIE XapaKTePUCTUKH
(cBoiicTBa) 0OLEKTOB.

B rabaune Tuna «00beKT—-00beKT» OTPaKaeTCsi B3aHMOCBA3b MEXKIY
pasIHYHBIMH OO'bEKTaAMH.

YucsoBasa NpAMOYrojisHasA Tabiauna HasslBaeTcsa MaTpuneit. Marpu-
1a, COCTaBJIeHHAA U3 HyJIeH U eAUHUL], Ha3bIBaeTCA JBOUYHOI.

JlBoMyHasi MATPUIIA OTPAYKAET KAUeCTBEHHBIN XapaKTep cBA3el Mex-
oy o6beKTamMu.

Bonpocm W 3agaHuA

1. B uem cocrouT yao6eTBo TAGIHYHOrO NPeJCTABIeHAA HHGOPMAHH?

2. IIpuBeguTe MpuMepsl TaGaWI, ¢ KOTOPBIMH BaM IIPHXOAUTCHA HMETh JHeJ0
B mKoJye u goma. Ompenenure THUIl, K KOTOPOMY OHHM OTHOCATCA: «00b-
eKT—CBOMCTBO» UM «00BeKT—00BEKT» .

3. Yro Takoe marpuna? YUto rakoe sromunas marpuma?

4. IlpeacraBeTe B TabnuuHOI opMe cBefeHHA 00 yBJIEYEHHAX BAIIUX OJHO-
KJaaccHUKOB. Kakoif TuI TaGIHIIEI BBl HCIIOIB3YeTe AJIS DTOM memu?

5. Vicionb3oBaHHe TAOJMHIHON Moiesiu 4yacTo obJieryaeT pemenne HHGOPMAaIy-
OHHOI 3a1aun. B enegyromieit rabianile 3aKpalieHHble KJIeTKH B DACIHCAHHHA
3aHATHIT COOTBETCTBYIOT YpoKam (GHU3KyJIbTYPHI B 9—11 kiaccax MIKOJEL.

Pacnucanue 3aHATHIL

Nt ypoka 9a 96 10a 106 1la 116
1
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o g




MHdopmaunoHHoe mogenupoeaHme

BrinonHuTe CaeAyIONIHE 3aaHAA:

¢ onpenemuTe, KAKOe MUHUMAJIbHOE KOJMYECTBO yUnATeNell PUIKYIbTYPBI
TpebyeTca NpH TAKOM PACIIMCAHUHN;

¢ HaiijiuTe ONMH M3 BADHAHTOB PACIHCAHHA, IPH KOTOPOM MOMKHO 060ii-
THCh ABYMSA VUUTENAMHA QUIKYIBTYDBI;
¢ B IKOJe TpH yuurensa ¢uskynaeryper: Hpeanos, Ilerpo, Cuiopos;
pacnpegenuTe MeKJy HUMH YPOKH B Tabiauie Tak, 4To0bl HU Y KOro He
OBLI0 «OKOH» (IIYCTHIX YPOKOB);
¢ pacnpezenuTe MEMXKIY TPEeMS VUHTEIAMH YPOKH Tax, yTOOBI HATDPY3Ka
Vv Bcex Oblia OAHHAKOBOI.
o 6. B KOMITBIOTEPHOI CeTH Y3JIOBEIM SIBJIAETCS CePBEpP, C KOTOPLIM HeIOCPeCT-
BEHHO CBA3aHBI BCe OCTaJbHBIE CepBephl. JlaHa cleAyonas JBOMYHAA MAT-
puuna. B meit C1, C2, C3, C4, C5 — 0603HAUEHUS CEPBEPOB CETH.

c1 | c2 cs | c4 c5
c1 1 0 0 1 0
2 | o | i 0 1 0
ca | o | o 1 1 0
ca | 1 1 1 1 1
cs. | o o | o 1 1

Onpenennure, KaKoi cepBep ABIAETCA Y3JIOBbIM.

m EK LLOP: Yactb 2, rnasa 2, § 8. IOP Ne 1, 2.

§9

NudopmaumoHHoOe mogenupoBaHue
Ha KOMrMblOTEpe

OcHo6Hble membL napazpaga:
" BbIYUCAUMENbHbLE 803MONCHOCTNU KOMNLIOMEPA;
" Ona wezo HYNCHBL Mamemamuieckue modenu;
HKOoMneOmMepHas mamemamuieckan Moaedlb,'
YUMo makoe 8blHUCIUMENbHbLIL IKCNEePUMEHM;
ynpaeéaexue Ha ocHoge modeeil;
umumayuoHHoe xo&e.r:uposanue.




UMudbopmaunoHHoe MmofenmpoBaHue Ha KoMnbloTepe

BeruucauTenbHBIE BO3MOMKHOCTH KOMITbIOTEpa

CoBpeMeHHBIM MHCTPYMEHTOM AJIA MWH(OPMAIMOHHOTO MO IMPOBa-
HUA fABJAeTca KoMmMnbioTep. KoHeuHO, HA KOMIIBIOTEPEe MOYKHO IIHCATh
TeKCTHI (CTPOUTH BephaibHbIe MOZEIN), PUCOBATE KapThl ¥ CXeMEl (rpa-
(uueckue Mojenn), CTPOUTE Tabaune! (Tabanuasie mojenn). Ho npu ra-
KOM MCIIOJIb30BAHUM KOMIILIOTEPA B MOAEJMPOBAHUN €I'0 BOSMOMKHOCTH
NIPOSABJIAIOTCS He B IIOJTHOM Mepe.

N st MoAeMpPOBaHMsl HA KOMIIBIOTEDe TJIaABHOHM SBJIAETCH ero

‘ ¢ L¢ cnoco6rocmb K Obicmpomy cuemy. CoBpeMeHHBIE KOMIIbIOTE"

'-' %u- pPBI CYHTAIOT CO CKOPOCTAMM B COTHM THICAY, MUJUIMOHBI M
Jake MUJIJIMAPABI ONepanuil B CeKyHAY.

VuureiBas, 4TO pacueTsl IPON3BOAATCA HAJl MHOIMO3HAYHBEIMHY YHCIaAMH
(10-20 mecaTuaHBIX HHUAP), BEIYUCIUTEIbHBIE BOSMOMKHOCTH KOMIIBIOTE-
pa (heHOMEHAJBHBI. DT BO3MOIKHOCTH IIPOSABJAIOTCH, IpPeXKje BCero,
IIPM KOMIBIOTEPHOM MaTeéMAaTHYeCKOM MOIeJIHPOBAHNH .

J1s1 9ero HysKHBI MaTeMaTHYECKHE MOJeJIH

M=uorue Iponecchkl, IpOHCXOogAIINEe B IPpUPOJe, TEXHUKe, 9KOHOMHU-
YEeCKHX M COIIHAJBHBIX CHCTEMAaX, ONHCHBIBAIOTCHA CJOMHBIMHA MaTeMaTH-
YeCKHUMH COOTHOIIEHUAMH. ITO MOTYT OBITH YpaBHeHHsd, CUCTEMBI ypaB-
HEHHWH, CHUCTEMBI HepaBeHCTB H Ip., KOTOPhLIE ABJAKTCA MaTeMaTH4de-
CKHMM MOJeJJIAMH ONIHUCEIBAEeMBIX ITPOIECCOB.

rgfx MaTteMaTH4eCKasa MOHeJb — 9TO ONMCAHHE MOJAEJHUPYEeMOro
[ g mpoliecca Ha A3LIKe MATEMaTUKH.

B npesxHue BpeMeHa, 10 noasiaeHnsa OBM, yueHbie cTPEMUINCE CO3/1a-
BaTh TAKHE MAaTEMAaTHUYEeCKHe MOJeJIH, KOTOPhIe MOXHO 05110 OBl IPpOCYH-
TaTh BPYYHYIO HJIU C IIOMOIIIBIO HECJOKHBIX BEBIYUCIUTEIbHBIX MEeXaHu3-
moB. Iloaromy maTremaruyecKkue Mozeay OBLIM OTHOCHUTEJNLHO IIPOCTBI-
mu. Ho npocras Mozenb He Bcerza X0OpOoIIo OIUCEIBaeT npoiecc. Omubka
PACUYETORB IO TAKOU MOJEeJN MOKeT OBITH CIUINKOM OONBIION W IIOJIHOC-
TbIO 00EeCILeHUTE Pes3yJIbTar.

Eme B XVIII-XIX Bekax yueHbIe-MaTeMaTHKH HAYAJIH H300peTaTs Me-
TOAEI PEIIIEeHNUA TAKUX MaTeMaTHUYeCKHX 3a71a4, KOTOPEIe He YIaBaIoCh pe-
IIUTHL TOYHO, aHAJNWUTHYeCKH. Hampumep, BbI 3HaeTe, 4TO KBaapaTHOE
VPaBHEHHEe BCErja MOXKHO PelINTh TOYHO, 8 BOT KyOHUeCKoe — yiKe He




NHdopmaunoHHoe moagenupoBaHue

Bcerza. Takme MeTo/1bl HA3BIBAIOTCA YMCIAHHBIMH MeTogaMu. OHU CBOAAT
peleHue J000# 3a1a9u K MOCJIEJOBATEIFHOCTH apU(GMeTHYECKUX orepa-
nui. Ho ara nenouyka apudMeTn4ecKuX BbIUMCIEHUN MOMKET ObITH OYeHb
nnuHHON. M yem TouHee MBI XOTHUM IIOJIYUYUTH PEIlIeH1 e, TeM OHA JUTHHHee.
Mosxer oxkasaTbes, 4TO A PEIIEHUA CI0XKHON 3aja4y YHCICHHBIM Me-
TOAOM y4YeHOMY moTpebyercsa BCA KHU3Hb. A MOKET W 3TOTO HE XBATHTH!
W xaxoit cMbIcs, HaIpUMep, HAYMHATL PAcUeT IIPOrHO3a IMOroAbl Ha 3a-
BTPaUIHUI 1€Hb, €CJIH [JJIA 9TOTr0 MOTpedyeTess HECKOJIBKO JieT paboTsl?

KomneiorepHas MaTeMaTHYeCKasa MOJeJb

TTosBeHUE KOMIIBLIOTEPOB CHANIO 3TH MpobieMsl. CTajI0 BOZMOKHBIM
IIPOBOAUTH PACUETHI CIOMKHBIX MATEMATHUYECKUX MOJeJell 3a mpuemie-
Moe Bpema. Hanpumep, paccyuTaTs NOroAY Ha 3aBTPAITHUH AeHE 0 eTo
HACTYILJIeHUsA. Y YeHbIe IIePecTaJn cebs OrpaHMuYMNBAaTh B CJI0KHOCTH CO-
3/aBaeMbIX MaTeMaTHUYeCKHUX MOJeJieil, mojarasich Ha ObICTpoOAeHCTBHE
KOMIIBIOTEPOB.

',-:{’-,\,f'_-.,;x.h KomneroTepHas mMareMaTHYecKas MoOJeldb — 3TO IPOrpaM-
; ° ;“*g Ma, Peaju3yomias pacueThl COCTOAHUS MOAeJNPYeMOH cuc-
_@L TEMBI 110 ee MaTeMaTHUYeCKOH MOJeIn.

Yr10 TaKOe BRIMHCINTEIbHBII IKCIIepHMeHT

HUcnons3oBanune ROMHBIOTEDHOﬁ MaTeMaTH4YeCKON MOIeJH AJIA Hucclie-
JOBAHUA IIOBeJeHUs 00BeKTa MOIOEJNPDOBAHHA Ha3bIBAETCA BBIYMCIH-
TeJbHBIM IKCIIEPHMMEHTOM. FOBOpﬂT TaKKe: YHCACHHBII JKCIepHMEeHT.

3“‘)‘;-34 BEIUMCIATENBHEI 9KCIEPMMEHT B HEKOTOPHIX CAydYasgX MO-
%—_ JKEeT BaMEeHHUTH PeajbHBIHA (hU3NIeCKHil DKCIIEPHUMEHT.

-

Brneuatnaomuii npuMep MCIOJIb30BAHUNA
TAKOM BO3MOKHOCTH — IIpeKpalleHne HCIIbI-
TaHUH AAEPHOIO OPYsKHsSA, KOTOpPbIE COIIPO-
BOMIAIMCE 3HAYHTEJBHBIM JKOJIOI'MUYECKHM
ymepﬁom. Bnaro.aapa O4YeHb TOYHBIM MaTeMa-
THYEeCKHM MOJeJIAM M MOIIHBIM KOMILIOTE-
paM CTaJio BOSMOXKHO IIPOCYMUTATE BCe 1ocjen-
CTBHUA, K KOTOPDBIM IPHBOIJHUT HM3MeHeHHEe B
KOHCTPYKIIUH AlepHoii 6omObl. O6pasHo ro-
BOps, YAAJIOCh «B30pBaTk 0oMOy» BHYTPH
KOMIOBKOTEPA, HUYEro He paspyIliHnB.




HHOE MoaenMpoeaHne Ha KOMnbiloTepe

: BajKHEIM CBOMCTBOM KOMNBIOTEPHBIX MaTeMaTHYECKHAX MOJe-
LIS Jei ABJAAEeTCA BOSMOMKHOCTh BU3YAJIHU3AIUH Pe3yJIbTATOB pac-
=" yeTOB. JTHM ILEJIAM CIYKHUT MCI0JIb30BaHNE KOMIIBIOTEPHOM

IIpeacrasienue pe3yIbTATOB B HANIAZHOM BUe — BasKHeHIee ycJIo-
BHUe [JIs UX Jy4lnero noaumManus. Hanpumep, peayasTaThl pacyeToB pac-
IIpefeJIieHuA TeMIIEPATYPhl B HEKOTOPOM 00bEKTe MOKHO IPE/ICTABUTH B
BHJI€ €r0 Pa3HOIBETHOr0 U300parkeHnsi: YY4aCTKH C caMOil BBICOKOM TeM-
epaTypoi OKPacuTh B KPACHBIH I[BET, a4 C CAMOM XOJIOAHONW — B CHHHMH.
Y4UacTKH ¢ TPOMEKYTOUYHBIMHY 3HAYEHUAMU TeMIIepaTypbl OKPallliBaloT-
cA B [[BeTa CIeKTpa, PABHOMEPHO IIepexXoJAlie OT KPACHOIO K CHMHEMY
(puc. 2.7).

REGIONS GRAPHICS

Puc. 2.7. 'paduyecKkoe npeAcTaBIeHAE Pe3YILTATOB
pacueToB pacripejesieHusa TeMIeparyp
0 CeYeHHIO TBEPAOTOILIMBHOI'O PAKETHOTO ABUraTe s

Jnsa n3obpakeHus M3MEHAINHUXCA CO BpeMeHeM (AMHaAMHYEeCKHX)
pesyasTaTOB UCIHOJIBE3YIOT rpaAGHUYecKyI0 aHUMAIIHIO.




WHdopmaunoHHoe mogenmpoBaHue

Komneroreprasa rpaduka m03BOJIAET YEJIOBEKY B IIPOIECCe TTpoBee-
HUHA YUCJICHHOTO 9KCIEPHMEHTA «3arJAHYTh» B HEJIOCTYIIHBIEe MECTa Hc-
crexyemoro o6eexTa. MOMKHO MOJYYUTE H300paxenne J00ro ceueHusa
o6 BeKTa CI0MKHOM QOPMEI ¢ 0TOGPAKEHHEM PACCYUTEIBAEMBIX XapaKTe-
PHCTHK: TeMIIepATYPHBIX I10JIei, JaBJeHUuA U np. B peannrHOM (husuue-
CKOM 3KCIEePUMEHTe TaKOoe MOXKHO CAEJATh JaJieKo He Bcerga. Hampu-
Mep, HeBO3MOXKHO BBIIOJHUTE U3MEePEeHUs BHYTPH paboraiomeil joMen-
HOW NeYH WU BHYTPH 3Be3Abl. A HA MOJEJH 3TO CHALJATH MOYKHO,

YupasieHHe Ha OCHOBe MoaeJeil

Eme ofHO Ba)KHOe HANpaBJIEHUE KOMITBIOTEPHOT'O MaTeMaTHUYeCKOTO
MOJIeJIMPOBAHUSA CBASAHO C UCNOLb306AHUEM KOMILbIOMEPOS8 8 ynpasie-
Huu. KoMOsooTeps: HCHOJB3YIOT AJ8 YIIPaABJeHU A PaboTol XHMHUYeCKHUX
PEeaKTOPOB Ha 3aBOJax, ATOMHBIX PEAKTOPOB HA 2JIEKTPOCTAHIIUAX, VCKO-
puTeJieil aJleMeHTapPHLIX YacTHI B (pusndecKUX JabopaTopuaAx, Mojera
aBTOMATHUYECKHX KOCMHYECKHUX CTAHIIAN U T. [I.

._ YupaBisisgi MPOU3BOIACTBEHHON WM JabOpaTOPHON yCTAHOB-

% 3" 4, KOH, KOMIBIOTED AOJI3KEH IIPOCUUTHIBATH €€ XapaKTePUCTHKH

1 ;tf:kf OJSL TOTO, 4TOOBI B08pEMA CHAMbL NOKAZAHUA ¢ 0amuuKos

i g"‘ UL OKasams ynpasasioujee osdeiicmeue: KI0LUMb pee,
OmKpbLMb KAANAH U M. .

Bcee pacyeTsl TPOM3BOAATCA IO 3aJI03K€HHBIM B IPOTPaMMy yIIpaBiie-
HUA MaTeMaTHYeCKUM MojensiM. BajkHo, 4TOOKI Pe3yabTaTHl 9TUX pac-
YeTOB MOJYYaJINCh B PEIKHME PeaIbHOTO BPEMEHH YIPABJIAEMOT0 IIPO-
mecca.

llnmrannonnoe MOIJeJIHpOBaHHEe

HMHT&IIKOBBOB MOJeJHpOBaHHEe — ocoban Pa3HOBHIHOCTE MOJOEJIN-
POBAHHA HA KOMIBIOTEDE.

HUmMuTanuoHHAsT MOJEJb BOCIPOU3BOAHUT ITIOBEJeHUEe CIIOKHON
21w cuCTeMEl, 3JIeMEHTHI KOTOPO# MOTYT BeCTH cels CaydalHbIM
1 guj obpasom. UHaue rosopd, MoBejleHUe KOTOPBIX 3apaHee Hpej-
5= CKa3aTh HeJIb34.

Takoe noBejJieHHe B MaTeMaTHKe HasblBaeTcA crmoxacmuieckum. s
Kypca QU3HKH BAM 3HAKOMO ABJeHHEe OPOYHOBCKOTO IBHIKEHHA: XA0TH-
YEeCKOro nepeMelleHus JeTKUX YACTHIL Ha IOBEPXHOCTH KUIKOCTH U3-3a
HepaBHOMEDHBIX VapOB MOJIEKYJI ¢ pasdHbIX cTopoH. Henwaa TourO pac-




UndopmaumoHHoOe MogenMpoBaHue Ha KoMmnbloTepe

CUMTATH TPAEKTOPHIO GPOYHOBCKOM YaCTHIBI, HO ABH;KEHHE YaCTHILbI
MO’KHO CHIMMTHPOBATH HA sKpaHe KoMIboTepa. OTCiofa ¥ NPOUCXOJHUT
HasBaHUe — UMHTAIlHOHHAA MOLEJb.

K UMUTAIMOHHBEIM MOJEJAM OTHOCHATCH MOOenU cucmem Maccosozo
o6cryHuBanHus: HaIPUMep, CHCTeMbl TOPrOBJIM, aBTOCEPBHCA, CKOPOM
IIOMOIIM, B KOTOPHIX MOSABJIeHNE 3asBOK Ha 00CIy)KUBaHUE U JJIUTENb"
HOCTBb 00CIYKMBAHUSA OJHON 3aABKH — COOBITHSA CIydaiiHbIe.

Bazaum, pellaeMble ¢ [IOMOILIBK HMHTAIMOHHBIX MOJejei
CHCTEM MACCOBOIO OBGCJYKMBAHUA, 3AKJIIOYAIOTCA B NOUCKE
pexcumos pabombut cayxl6 cepsuca (MarasmHoB, aBTO3ampa-
BOK H IID.), YMEHbLULAIOWUX BPEMA OHUOAHUSL KIUEHMO8.

Eme ogHUM IONYJIAPHBIM 00bEKTOM IJI HMUATAIMOHHOTO MOJAEINPO-
BAHUA ABISIOTCA MPAHCNOPMHbLE CUCIEMbL: CETh FTOPOJCKUX N0pOT, IIe-
peKpecTkH, cBeTodopsl, aBToMobuau. MoJesn UMHTHDPYIOT ABHIKeHHe
TPAHCIIOPTHBIX TOTOKOB IO TOPOACKHM yaunam (puc. 2.8). 9xcnepuMes-
THI HA TAKOH MOJeJIH 03BOJAIOT HAUTH PeKUMBI YIIPABJIEeHUAA IBUMKEHU-

b AMOM AW\ Himi S bolits o\l TUEDBHMHE b

Puc. 2.8. OkHO IporpaMMbl, HMHTHDPYIOILIEH ABHKeHNe M'OPOICKOT0 TPAHCIIOPTA
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UHdopmaumoHHoe mogenuposaHue

eM (pabGora cBeTOGOPOB), yMEHbIIAIOL[AE BOZMOKHOCTL BOZHUKHOBEHUA
npobok. PaboTa mMUTaNMOHHON MO/IENIN BCETia BUYATU3UPYETCSA Ha 9K~
paHe KOMOBIOTEpa.

KopoTko o rnaBHOM

ROMIIBEOTBPH&& MaTeMaTHdecKasa Mogeab — 3aTo nporpamma, peajamn-
3ywniasa pacdeThbl COCTOAHUA Mo,n;e.nnpyemoﬁ CHCTEMEI IO ee MATEeMATH-
YeCKOi MOJieJIH.

Bricokoe O6bICcTpOAEHCTBHE KOMIBIOTEPOB ITO3BOJAET OBICTPO PEINaTh
AOCTATOYHO CJIOXKHBIE MATEMATHYECKHe 3aJaull B npou.ecce MOJAeJinpoBa-
HHA.

BeraucauTebHBIN 9KCIEPHMEHT — HUCIOJb30BAHHE KOMIIBIOTEPHOMH
MaTeMaTH4eCKON MOJieIH /1A MccyeIOBaHUA TOBEIeHUA MOJeTHPYeMOoit
CHCTEeMEI.

KomnbioTepHOe yIIpaB/ieHNe TEXHUYECKUMH YCTPONCTBAME IIPOUCXO-
AUT B IIPOIECCe PACYETOB 10 MaTeMaTHYeCKHM MOJEIAM B perKuMe pea-
JBHOTO BPEMEHH,

HWMuTanuonHas MOJeIb BOCIPOM3BOAUT IOBE€HNE CII0MKHOM cucTe-
Mbl, 3JIEMEeHTHI KOTOPOH MOT'YT BecTH cebd ciyuaifHeIM 06pa3oM.

Bonpockl u 3agaHuna

1. Yro obmero m B uyeM pasauuMe MDOHATUH <«MATEMATHYECKAS MOJENb»
H «KOMIBIOTEDHAA MaTeMaTHYeCKasd MOJeIb» 7

2. Pacuer nporeosa noroAs! Ha COBpeMEeHHOM KOMIIBIOTEpe ¢ OpIcTpoelicTBHeM
1 mau onepanuii B cekyHAY aaured 1 yac. OneHure, CKOJIbKO BpeMeHH IIOHA-
pobunoces OBl AJIA BTOTO YEJOBEKY, HMEIINEeMy B CBOEM DACIOpPAKEeHHH
apudmMomMeTp (MeXaHUYECKUH KAJIbKYJIATOD).

3. B uem cocToUT 0COGEHHOCTH KOMIBIOTEPHOI'0 MATEMATHYECKOTO MOAEIUPOBAa-
HHSA B IIpOIecce YIPaBJIeHUA TEXHUUECKUM yCTpoicTBOM?

4. Camoner maxonurca Ha BbicoTe 5000 merpor. OGHaApYsKUJIach HEUCIPAB-
HOCTh paboTel aBurarens. CamoJsier Hauas najgars. BoproBoil KOMIbIOTED
NPOM3BOJUT AUATHOCTUKY HEMCIPaBHOCTH M cOO0IaeT NUJIOTY O HeobXoau-
MBIX feiicTBuaAX. /14 pernenns aToii 3agauym eMy HYKHO BRITOJHATE 10° BBI-
YHCJIMTENbHEIX onepanuii. BeicTpogeiicrene komnsoTepa — 1 MuaH om./c.
VYcmeer i TeTYUK CIACTH CAMOJIET, €CJIM MUHAMAJIBHASA BBICOTA, HA KOTOPOM
caMoJIeT MOKHO BEIBecTH U3 nuke, — 2000 meTpos?

5. B KaKHX CHTyauUsAX UCIOJb3YETCH HMUTAITMOHHOE MOIeTUPOBaHHEe?

6. Ilpuaymaiite mo ofHOMY npuMepy (HOPMBI HCIIOAB30BAHHA KOMITBIOTEPHOMH
rpadMKH A BBIYHCJIUTENLHOTO JKCIOEDHMEHTa, A KOMIbIOTEPHOIO
VIDABJICHUSA U AJIfA UMATALMOHHON MOJEIN.

EK UOP: Yactb 2, rnasa 1, § 2. LLIOP Ne 2, 7.




WHdopmaumoHHoe MoaenupoBsaHue

UeMy Bbl AOMKHbI HAY4UTbLCS, 0
usyums rnasy I

Crpouts TaGJUUHbIe HHPOPMATTHOHHBIE MOJIEJIH 10 CJIOBECHOMY OIIN~
CaHWIO 00BEeKTOB U UX CBOMCTB.




HNononHeHue k rnase |l

2.1. Cucrtemsbl, mogenu, rpacbl

OcHosHble membL napazpaga:
® NOHAMUE CUCTeMblL;
» zpag cucmembl;
" CMpYyKmMypa cucmemsl;
» eudvl zpagos;
" uepapxuyeckue cucmembvl U depesva;
® cemu.

INorsaTHE CHCTEMBI

Mege1 6yzem ynoTpebaaTs TEPMHUH CHCTEeMA JJI8 0003HaAUeHUA CIOMHBIX
00'BEKTOB.

4\‘-3-"‘ \, Cucrema — 3T0 00'BEKT, COCTOAIIMI M3 B3aUMOCBASAHHBIX
; : ?" ! 2JIEMEHTOB H CYIIEeCTBYIOIIHH KaK eIUHOe IIeJIoe.

HasepHfAKa BaM OPUXOJHUJIOCH CABIIIATE TAKHE CJOBOCOYETAHUA, KaK
«cucTeMa 00pasoBaHUA», «TPAHCIOPTHAA CHCTEMa», «CHCTeMa BOJO-
cHab)KeHUA», «ropHasa cucreMa». l[eliCTBUTEJNBHO, CJIOBO «CHCTEMa»
OYeHB UacTo yrnorpedasgercsa B peun. Ilox aTuM c10BOM MBI 0OBIYHO ITIOHH-
MaeM UYTO-TO CJOYKHOE, COCTOsAINee U3 MHOXKecTBa sjaeMmeHToB. Hanpmn-
Mep, CHCTeMa MOPOJCKOT0 TPAHCIOPTAa BKJIOYaeT B ce0A TpaMBaH, aBTO-
6ycsel, Tposeibychl, TpaMBalHEIe IYTH, JHHUH 3JIEKTpoIepenad, Jeno,
CayKOBl TEXHUUYECKOTO 00CIIYKUBAHUA H IID.

Hngopmayuonnas modenv 8cAKkoll cucmemvl GONANCHA OMPAKXAMb ee
cocmas u ceA3u mMexdy cCoOcmasiAULUMU €€ JeMeHMaMU.

I'pad cucremsr
ITocmoTpuTe Ha puc. 2.9.




2.1. Cuctembl, mogenu, rpadsi

cT. O3epHan

a. NogropHas

Puc. 2.9. T'pad, orpaskaiomuii cBA3M
Mes /1y HaceJleHHbIMHU IYHKTaM#

Ha HeM B oBaJIax 3alIMiCAHEI HABBAHHUSA HACEJIEHHBIX MYHKTOB C KAPTHI
u3 § 7.IIyHKTHI, CBA3aHHBIE HA KapTe 0POraMHy, COeJMHEeHE] HA PUCYHKe
auanaMuA. OgHAKO HA KAPTY 3TOT PHCYHOK He IOX0XK: OTHOCHUTEJIbHOE
pPacmoJIoKeHHe IOCEJIKOB, GopMa 1 JJIHHA JOPOT 3/lech He oTpaxensl. U3
PHCYHKA MOKHO JIMIIH Y3HATH, MEKAY KAKUMU HACeJIeHHBIMU IIYHKTaMK
ecTh goporu. Takoi pUCYHOK sABJIseTcA rpadom.

CrpyKTypa CHCTEMBI

B mamrem npumMepe MBI pacCMaTpPUBaeM JaHHYIO MECTHOCTb KAk cucme-
MY 83AUMOCEAZAHHBLY HACCNEHHbLX NYHKMOS. DIIeMEeHTaMHU 3TOM CUCTEeMbI
ABJIAIOTCA IOceaKH. PacmosioskeHne JOpor Mesx/1y IoCeIKaMy ONpeAeisaeT
cmpyKmypy JaHHOK CHCTEMBI.

S8\ )
,f} \ ",f{ CTpyKTypa — 3TO OIpeJeJIeHHBIA HOPAAOK O0BeJMHEeHUA

‘%‘ BJIEeMEHTOB, COCTaABJAAIIIHUX CUCTEMY.

-

DaeMeHTHI cucTeMbl (OHM M300paskeHbl OBAJIAMH) HA3BLIBAIOTCA Bep-
muuamu rpada. Cesasu MexIy sneMeHTaMu u3obpakaioTcda Ha rpade
ausausaMu. Eciu IUHAS HanpasjieHHas (T. €. CO CTPeJIKOH), TO OHA Ha3kbI-
paercs gyrou. Eciu Her cTpesiku, TO 210 pedpo. [IBe BepITUHEL, COeJHHEeH-
HbIe peOpOoM WM AYTroil, Ha3bIBAIOTCA CMEMHBIMH.

PasGepemcs, nouemy rpad Ha puc. 2.9 comep:KUT HeHaNpaBJIeHHBIE
nuEuK. Besakas cBA3b MMeeT OIpeleIeHHBIN CMbICJ, ee MOXKHO KaK-TO
HasBaTh. Ha HameM rpade cBA3M Ha3bIBAIOTCA: «COeJIUHEHBI JOPOTOH».
IlousaTHO, YTO eciy TOCEJIOK A coefMHEH Aoporoi ¢ nocenaxkom B, 1o, 35a-
uuT, 1 B coenunex ¢ A. 31eck He MOKeT OBITH OJJHOCTOPOHHEH CBA3H.

Taxue cBsA3H HA3LIBAIOTCA cCHMMeTPUYHBIMH. CHMMeTpUYHBIE CBA3H
Ha rpade — aTo pebpa.

€

%
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IIpocreiimedi cTpykTypOil CHCTEMBI ABJAsSETCS THHEHHAS CTPYKTYPA.
Ecnu, nanpumep, nacenenssie nyakTer A, B, B, I' pacnososkensr BRoss
OJHOIi IOPOT'H, TO CHCTEMA JOPOIKHOM CBA3H MEXKAY HUMU NUMEeT JUHel -
HYIO CTPYKTYDPY (puc. 2.10).

OO Gad

Puc. 2.10

A Teneps pacCMOTPHM IIPUMEP CHCTEMbI C HECUMMETPHYHBIMHU CBAS3S-
mu. Mso6pasum B hopme rpada cucreMy, COCTOANIYIO U3 ABYX YEJIOBEK:
oTia (ero 30ByT JIeB) u ceina (AHApeii):

Ctes >————» Avpenn

Crpenka (nyra) oTpaskaer cBA3b «OLITE OTIIOM» . B TakoM ciryuae sicHO,
4To cupaseAnus Gpakt «JIles aBngeTca oTIoM AHApesi», HO He HA060POT.
dToT (haKT ¥ IpeAcTaBJIeH Ha rpade.

Buags: rpados

I'pad, B KoTOpOM BCe cBsA3M H300pasKeHkl AyraMu, Ha3bIBAETCS OPHEH-
THPOBaHHBIM rpadom.

Ha pucynke 2.11 nsobpaskeH OpueHTHPOBaHHLIM rpad, comepKanii
HHPOPMAaIHIO 0 MY’KCKOM COCTABE HEKOTOPOM CeMbH.

Puc. 2.11. OpuenTupoBaHHbIi rpad pOACTBEHHBIX CBA3EH

3xeck Ayru 0603HAYAIOT CBA3EL «OBITH OTIIOM», T. €. JIeB ABIAETCH OT-
nom Aujpes u ITerpa, Auzapeit — oter; Anekces, a I[lerp — oren Muxan-
aa 1 JIMuTpusa. ¥ KaMaoro yeqoBeKa MoKeT OBITh TOJIBLKO OJHH OTeIl, HO
HECKOJBKO gerei. [loaToMy B KaKyI0o BepIIUHY rpada MoKeT BXOIUTH




2.1. Cuctembl, mogenu, rpadbil

TOJBKO OZHA CTpeJIKa (ayra), a BEIXOAUTHL — HecKoabko. Takoi rpad
mpeacTaBaAeT cO00H neHeaJorndecKoe Jepeso.

IlepesoM Has3kIBAIOT Irpad, B KOTOPOM HET IeTeJib, T. €. CBA3AHHBIX IO
3aMKHYTOH JIMHUY BEPIIHH.

I'pad ua puc. 2.9 Henb3s Ha3BaTh AepeBoM. B HeM o4eBMAHBI IETJIH:
Iaun — Ioaropuaas — Bo6per — Enoso — Jauu u np. Ecau 6b1, HaIpU-
mep, mexny Enoso u Bo6pamu, Enoso u Oseproii He ObLI0 A0POT, TO Ta-
KOo# rpad OnLI OBI AepeBOM.

V nepesa Ha puc. 2.11 Bepmuna «JIeB» aBigerca kopaem. OT KOpHSA
WYT BeTBH, II0 KOTOPBHIM MOXKHO A00paThCs A0 J000# APYroil BepIInHbI
ZiepeBa TOJILKO 10 ogHOMY myTH. KoHeuHbIe BePIIHHEI KA J0M BeTBH Ha-
3BIBAIOTCS JIHCTHAMH.

Hepapxu4ecKue CHCTEMBI U IepPeBbi

Hassanmue «aepeBo» BBIOPAHO He CIydailHO, IOTOMY UTO O4eBUIHO He-
KOTOpOe BHEIIHee CXOACTBO ¢ AepeBoM-pacrenueM. IIpasja, AepeBo-rpad
BBITVIAJUT NepPeBePHYTHIM, HO 9TO CBA3aHO C HaIleil IIPUBBIYKONA IMHUCATH
cBepXY BHH3, & He HA000pOT. A CTPOUThH IePERO YA00HO, HAUNHASA C KOPHS.

.,’o 7.'-1"\’/ Cucrema, uHGOpPMAIMOHHAA MOJEJIb KOTOPO# IpeAcTaBIAeT-
cA B BHJle JepeBa, Ha3bIlBaeTCs MePapXu4YecKoi CHCTEeMOI.

Kaxk mpaBuiio, uepapxuieckyio cmpyxkmypy umeiom obujecmeentbie
cucmemvl, meHcly LACMAMU KOMOPbLX YCMAHOBLEHbL OMHOULEHUS NO0-
yuHeHHOcmU (HaIpuMep: JUPEKTOp — HavaJbHUK lleXa — HaYalIbHHK
yuacTka — Opuragup — pabouwmii); cucmemst, mexcdy wacmamu Komo-
PbLX cyugecmayiom OmHoOuWeHUA 6X0X4c0eHUA 00HUX 8 Opyeue (HanpuMep:
denepanus, pecrnybauka, obaacTts, ropox, paiton). Ha pucyake 2.12 Bu1
BUANUTE <«Teorpaduyeckoe aepeBo». KEro KopHeM HABAAETCHA BEpPIIUHA
«Ilnanera 3emMus», IUCTBAMHU — Ir'opoja.

Bepmuss! gepesa Ha puc. 2.12 yerko pasjeseHbl HA NATH YPOBHEH.
Hepero ua puc. 2.11 umeeT Tpu YPOBHA.

st nepeBa BBITOJMHAETCHA IPABUIIO: 86PULLHbL 8EPXHE20 YPOBHA CE-
3GHbL C BEPULUHAMU HUNCHEZ0 YDOBHA KAK «00UH KO MHozuMm» . OINH KOH-
THHEHT COIePKHAT MHOYKECTBO CTPaH, O/HA CTPAHA — MHOXKECTBO Peruo-
HOB, a He HaobopoT.

HepapxuueCKNMH SABJISIOTCH PaA3/IMYHbIe CLUCMEMbL Klaccupurayuu
8 nHaykxe. Hanpumep, B 6H0OJIOTUM BeCh }KUBOTHBIM MHUD 3eMan paccMart-
pUBaeTCA KAK CUCTEMA, KOTOPAaA JeJIUTCA HA TUIILI JKUBOTHBIX, THIIHI -
JIATCS HA KJACCHI, KJIACCHl COCTOAT U3 OTPANOB, OTPAABI — H3 ceMeiCTB,
ceMeMCcTBa JeATCA Ha POJbl, poJbl — Ha Bk ClleoBaTeIbHO, CHCTEMA
SKMBOTHBIX UMeeT CEMAYPOBHEBYIO HePAPXNUUECKYIO CTPYKTYDPY.
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Mnaneta 3emna

CPocom > Clepuarn > (ouwa )

Cooone e Comen Gocamamense > Csorar)

Puc. 2.12. I'pad uepapxudecKoii cHCTEMBI
(¢«reorpadudeckoe JepeBo»)

Amepuka

Cern

A Temephp pacCMOTPHM CHCTEMY, M300pa’keHHYI0 B Buje rpacda Ha
puc. 2.13. 3tor rpad copep:kuT Ty Ke mHPOpManMIo, yTo M Tabm. 2.5
u3 § 8, o mocemeHNY YETHIPEMA YUEHUKAMH ITKOJIbI DA3IHYHBIX (haKyIhb-
TaTUBOB. PycaHOB moceraer reosioruio 1 tadibl, CeMeHOB — I'e0JIOTHIO U
LIBETOBO/CTBO, 30TOBA — I[BETOBOJCTBO M TaHIbl, [Ilnanunaa — TaHIbL.

Pycanos CemeHoB 3oToBa LWnanvHa

[
Y { y Y | 1 Y Y

Feonorua LieeToBoacTeo TaHup!

Puc. 2.13. I'pad, uMer0Iuiil CTPYKTYPY THUIIA «CETh»

3pech UMEIOTCA ABA YPOBHSA BEPIIUH, HO PABUJIO «OAMH KO MHOI'MM» He
BeINONHAETCA. OUH yYeHUK MOYKET IIOCEeINaTh MHOKECTBO (haKyJIbTaTH-
BOB; OUH (haKyJILTATHB MIOCEIaeT MHOXKECTBO YueHUKOB. Takoi npuHImAn
CBA3M Ha3BIBAIOT «MHOI'Me KO MHOTHMM». I'pac ¢ Takoil CTPYKTYpPOIl HOCHT
Ha3BaHHE CeTh.

DJIeMEeHTHI CeTH He BCerja AeJATCH Mo YPOBHAM. B ceTd BO3MOIKHO
IPOHU3BOJBHOE COEJMHEHUE DJIEMEHTOB: KarkJbli 2JIEMEHT MOKeT ObITh
coeguHeH ¢ niobsiM apyrum. I'pad Ha puc. 2.9 — npumep JAOPOXKHOM
CceTH.




2.1. Cucremsi, mopenu, rpadbi .

KopoTko o rmnaBHOM

CucremMa — 570 00'EKT, COCTOAIINMN 13 B3AUMOCBA3AHHBIX 3JIEMEHTOB
¥ CYILIECTBYIOIIUH KaK eIHHOe IeJIoe.

CTpyKTypa — 8TO Onpe/e/IeHHbIH IOPAAOK 00beANHEHNU I dJIEMEHTOB,
COCTABJIAIIMX CUCTEMY.

C noMomp0 HHPOPMALMOHHOMK MoeaHu-Tpada MOMHO BEIDA3UTH UH-
(opMaIuIo 0 COCTABE U CTPYKTYPe CHCTEMEI.

DeMeHTHI CHCTEMEI H300paskaroTCsa OBAJIaMH M Ha3blBAIOTCA BePIIU-
HaMu rpada; CBA3H M300pakaloTCsA JUHHAMH, COEJAMHAMIOIIAMUA Bep-
IIWHEI.

Hﬂe BepIIHHEI, COENHHEHHBIE JUHUEH, Ha3bIBAIOTCA CMeXXHBIMH.

HecuMMeTpHUYHOE OTHOIIEHUE H300pakaeTca HalpaBleHHON TuHAeH
(xyToit); CHMMeTPUYHOE — HEHANpPAaBJIeHHON JTuHMelH (pebpom).

JInneiinas CTPYKTYpa — IpocTeimasa CTPYKTYypPa CUCTEMBL.

I'pad, B KOTOPOM BCe CBA3H U300paskeHbl [yraMu, Ha3bIBAETCHA OPUEH~
TUPOBaHHBIM rpadom.

IepeBoM HA3BIBAIOT I'pad, B KOTOPOM HET IeTelb, T. €. CBA3AHHBIX 110
3aMKHYTOH JUHUM BepInuH. Mey BepIIMHAMM COCEJJHUX YPOBHEeH Je-
peBa B HAIIPDABJEHHH CBEDPXY BHU3 BBHINOJHAETCA NIPHHIHAI CBA3H «OJUH
KO MHOTHIM» .

Cucrema, nHGOpMaNUOHHAS MOZETh KOTOPOii IpeCTaBIAETCA B BUe
JlepeBa, HA3LIBAETCHA HEPAPXMUUYECKON CUCTEeMOM.

Cers — 2TO rpad) CHCTEeMBI C IPOM3BOJBHBIM NIPHUHITUIIOM CBA3H.

Bonpochi u 3agaHus

1. Yro Takoe cucTeMa; CTPyKTypa?

2. HasoBuTe 3J1eMEHTEI, COCTABIAOIINE CIEAYIOLIMe CUCTeMBbI: aBTOMOOHIE,
MOJIeKy1a BOALI, KOMIBIOTED, MarazuH, Cosneynasa cucremMa, ceMbd, QyT-
fonpHAsA KOMaHAa, apMus. O60cHyiiTe BBANMO3aBUCHMOCTb 9JIEMEHTOB 3THX
cHCTeM.

3. Yro raxoe rpad? Kaxyro uadopmanuio oH MOKeT HecTH B cebe?

4, Kax Ha rpade m300pakalTcs 3JeMeHTbl CHCTEeMbl H OTHOIIEHHS MEKIY
HAMHA?

5. UTo 3HAYNT «CHMMETDHYHOe OTHOIIEHHE», «HeCHMMEeTDHYHOe OTHOILIe-
Hue»? Kax oru nsobpaskatorcsa Ha rpade? IIpusenure npuMepsl.

6. JTaitTe uMeHA BOBMOKHBIM CBA3AM MEX/AY CIeAVIOIIUMHU 00'beKTAMHU U H30-
OpasuTe CBA3HM MeXKAY HEMH B (hopme rpada: Opar U cecTpa; yYeHHK M IIIKO-
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na; Cama u Mama; Mocksa u Ilapusk; MuaECTD, AMpeKTOD, pa6ounit; ITym-
KHH 1 JlaHTec; KOMIBIOTED U IPOIeccop.

7. I'pad c kakumu cBoiicTBaMK HasbiBaloT AepesoM? UTo TaKoe KOPeHb Aepesa,
BETBH, JTUCThA?

8. Kakue cucTeMbl HA3BIBAIOT HEPAPXUYECKUMU?
9. Moxno nu cucremy (aitnos 8 Microsoft Windows (i mozo6ubix eit OC) na-

A 3BaTh Mepapxudeckoii? Kakoil cMbICI MMEIOT CBA3M MeAY BIeMEHTaMU
O 9TOi cucTeMbl? UTo B Heil ABASETCH JIMCTHAMY, BETBAMH, KOPHEM?

10. Hapucyiite B Bue rpada cucTeMy, COCTOSIINYIO U3 YeThIPeX OLHOKJIACCHMU-
KOB, MEK/Y KOTOPBIMH CYIIECTBYIOT CJEeAYIOIINe CBA3H (B3aMMOOTHOIIE-
Hus) — dpyacam: Cama n Mama, Cama u Jlama, Mama u 'puma, T'pumra
u Cama.

Fasps va monyueHHEl rpad, oTBeTHTe Ha Bonpoc: ¢ Kem Caria Mosker nomge-
JIUTBCHA CEKPETOM, He PUCKY#, YTO OH CTAHET M3BECTeH KOMY-TO Apyromy?

EK LIOP: Yactb 2, 3akniovenue, gononHeHue K rmase 2, § 2.1. LIOP Ne 1-4.

2.2. O6beKTHO-MH(POPMaLIMOHHbIE Moaenu

OcHo8Hble membL napazpaga:
" ymo makoe o6seKm;
u cgoiicmea obsexkma;
u cocmoaHue obsexma;
nosedenue o6sexma;
KJaaccebl 00BeKmos;
Hacredosanue; uepapxuieckue cucmemsbl Kiaccos.

Yro Taxkoe 00beKT

A ceifuac pacCMOTPHM elle OJMH NOAX0 K HHGOPMAIIHOHHOMY MO~
JIMPOBAHMIO, KOTOPBIA HA3BIBAETCH 00beKTHO-OPHEHTHPOBAHHBIM TOI-
xoxom. ['1aBHEIM MOHATHEM 3/IeCh ABIAETCHA IIOHATHE «00BeKT», [losc-
HHUM ero.

. et

o é‘ {, 57 06BekT — 3T0 HEKOTOpad YACTh OKPYIKAIONIEH HAC AeiiCTBH-
“ -/ TeXBbHOCTH, BOCIPHHHAMAaeMad KakK eAnHOe LIeJoe.

\

-




2.2. O6bekTHO-MHDOPMALNOHHBIE MOAEeNN

C TOYKM 3peHHS BOCIPHUATHSA YEJT0BEKOM 00BEKTHl MOYKHO Pas/ieIuTh
Ha cJeayloniue rpyibl:
s ocszaeMble WM BUJAMMBIe OOBEKTHl (HAIIpHMep: Kpecjo, aBTO-
MOOMJIb, MOCT);
*» ob6pasbl, CO3/laHHBEIe MBIILIeHHeM (HanmpuMep: CTHXOTBODEHHE,
My3BIKaJbHOE IPOU3BEJeHNe, MaTeMaTHYecKad TeopeMa).

CroilicTBa 00BEKTA

06'beKTHO-NHDOPMAIMOHHAA MOJE/b AOJIKHA OTPaXKaTh HEKOTOPLIH
Habop CBOMCTB, IPUCYILINX 00BEKTY MOJEJIHPOBAHNS.

\
oy ’

fg“‘;ﬁw CgoiicTBa 00'bEKTA OTJIMUAIOT €I'0 0

( % OT APYTHX 00'bEKTOB.

PaccMoTpUM HpUMephl 00BEKTOB U uX cBOMCTB (Tabu. 2.6).

Ta6auna 2.6. CeoiicTBa 06 BEKTOB

HAmsa o6bexTa CaoiicTBa

Moi: npenodasamensy | Ums
Crasx paboTsl

YuraeMblil KypcC

Moit scecmuuii duck 06em

KoauuecTBO 3aHATON NAMATH

Baxcrbiiit dokymenm Hwmsa
Iara coapasusa
Ob6'beM 3aHEMAEMOI IAMATH

MecTonoJio:KeHne

V KaA0ro KOHKPEeTHOTo o0beKTa c80icmea umeom onpedenernmble
3navenus. B Hamem npuMepe no0aBUM 3HAYEHHUs CBOMCTB OOBEKTOB
(raba. 2.7).
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Tad6auua 2.7. CpoiicTBa ¥ 3HAYCHHAA 00'bEKTOB

Hmsa ob6sexra ‘ CaoiicTBa 3HAYeHHA CBOMCTB
Moii Hmsa HBanos Uean Usanosuu
npenodasamens | Crask paboThI 10 ner

‘ YuraeMslif Kypc MaremaTuka
Moii | O6sem 10 T6
acecmiul Uk | yoonuvecro sanaTolt |56
naMATH
Baxcruviil | Wma main.doc
dorymenm | Jara cosmanus . 20 uronsa 2007 roga
O6rem 3aauMaeMoii
| maMATH 50 K6
MecTomonosxenue r C:\Documents

Cocrosane oobexTa

Cocrosinme 00BEKTa XapaKTepU3yeTcs MepeyHeM BCeX BO3MOMKHBIX
€ro CBOMCTE U TeKYIIUMH 3HAYCHUAMH KaK/J0T0 U3 3TUX cBoicTB. M3me-
HeHHe COCTOAHUA 00'beKTa oTparkaercsi B 00BEKTHO-UH(POPMALMOHHOMK
MOJeNIV U3MEeHeHNeM 3HaYeHUH ero ceoiicts. Kak npasuiio, o6'beKThI He
ocTAalOTCsH HeM3MeHHBIMU. Hanpumep, pacrer crask paboThl yUuUTens
H. W. VBaHoBa; Ha )KeCTKOM [JHCKe H3MeHseTcsa o6beM 3aHATOH mams-
TH; IOKYMEHT MOXKeT ObITh IepeHeCeH Ha APYTOU ANCK, B IPYTYIO TATKY U
up. Bee atu nponeccs! B 00beKTHO-UHOOPMAIIHOHHON MOJEJIH OTPAaKa-
I0TCA UBMEHEHUAMH 3HAUEHUWI CBOMCTB.

IloBenenne o0beKTAa

B 06pekTHO-MH(POPMATMOHHO MOZEIH OTPAaKaioTCs He TOJIBKO CBOM-
CTBa, HO ¥ IOBEJIeHHE OO BEKTA.

N IloBenmenme o0beKTa — JeHCTBHUSA, KOTOPBIE MOTYT BBIIOJ-
"g )
’ )71 HATbCA HAZ 00BEKTOM HMIH KOTOPBIE MOKET BBINOJHATHL CaM

" 5@" O0GBEKT.

Onurem nosesienne o0LEKTOB U3 HAIlero npuMepa (taba. 2.8).




2.2. 06 beKTHO-UHPOPMALMOHHbIE MOAENTU

Ta6auna 2.8. [Toseneane 06 HeKTOB

Hma o6sexTa Iosenenue (meitcTBHUA)

Moii npenodasameny | Urenne JeKIHH
IIpuem sxzamMeHa |
IIpoBeneHHe KOHCYIBTALLHMA

i Mot scecmruil duck dopmMaTHpPOBaHHE
Konuposanue |
P T, —

Bachwtit dokymenm OTkpeITHE
Yrenue
3anuce
Konuposanue
IlepenmenoBanue |

Kaxaccsl 00 5eKTOB

A ceiiyac BBeJIeM eIlle OJIHO 0UeHb BayKHOe MOHATHE IJIA 00'BeKTHO-HUH-
(GopMaIMOHHOTO MOJEJIMPOBAHUA — NOHATHE KJIacca.

M R/\n
{"3" '  Kxacc o6beKTOB onpejeiseT MHOMKeCTBO 00beKTOB, obJiaja-

) 1Y u
; JOIUX ONMHAKOBLIMH CBOMCTBAMM | IIOBEIeHHEM.

S5—

ToBopAT, 4TO 0GBLEKT ABJIAETCA HK3EMILIAPOM KaKoro-nmubo kiaacca. Bee
mpenoziaBaTes 00J1aJa0T OAHMIM ¥ TeM e HabopoM CBOMCTB (MM#A, CTAXK
paboThl, YNTAeMBI# Kypc) ¥ moaTomy obpasyior kiacc. IIpucBoum aTomy
Kaaccy umsa «lIpenodasamenv». Kaykapiii KOHKPETHBIN IIPenojaBaTeb —
9K3eMILIAD 3TOoro Kaacca (unu oosext). CregoBarensro, « Moil npenodasa-
menb» — 3K3eMILIAD Kaacca «IIpenodasamenv». AHATOTMYHO MOXKHO
BBECTH KJjacc «Hecmruil Ouck», o0beJUHUB B HEM BCe JKeCTKHE JUCKH.
Torma «Moii scecmiuii duck» — IK3EMILIAD Kiacca «Hecmuuil duck».
Ecav npUHATE BO BHUMaHHE, YTO KJIace «/JOKyMeHm» ONHUChIBAeT CBONCTBA
¥ TIOBefleHMe BCeX NOKYMEHTOB, TO «BaxcHblil 00KYyMeHm» — DKIEMILIAD
Kaacca «Joxymernm».

Taxkum obpasom, sK3eMIIAp Kiaacca (00BEKT) — 3TO KOHKDETHBIN
npeaMeT uau o6pas, a KJIace omnpe/iesigieT MHOMXKEeCTBO 00BEKTOB ¢ OUHAa~
KOBBIMH CBOMCTBAMM M moBejeHneM. Kiacc MOMeT ITOPOXKIATE ITPOM3-
BOJIBHOE YMCJIO 00'BEKTOB, OJHAKO J1I000# 00BeKT OTHOCHTCA K CTDPOro
(hUKCHPOBAHHOMY KJIAcCy.

71




AdononxHeuue Kk rnase Il

O6bexTHO-MH(DOPMAIIHOHHBIE MOZENN UMEIOT HePAPXMIECKYIO CTPYK-
TYpy (AepeBo). MlepapXW4HOCTh NPOSIBIAETCS B TOM, UTO HEKOTODLIi
KJIACC CAM MOKeT ObITh NOJAMHOKECTBOM APYroro, 60jee mupoKoro Kiac-
ca. Bor npumep nepapxuueckoit knaccupuranuy us 6uosorun: sux « Ha-
cerxomble» BKIOYaeT B ceba nBa orpana: « Kpvirameie» u «Beckpoiible»
B CBOIO ouepeasb « KpvLiamoie» HaCeKOMbIE AEJATCA HA CAEAVIONIHEe OL0-
TpAAsL: s« Mombiavku», « Babourku», « Myxu» nr. n. (puc. 2.14).

Hacerxomsie

l

Kpsinateie Beckpriasie

!
! l l

MoTsLnbER Babtouku Myxn

Puc. 2.14. ®parmenT KaaccH(PUKAIMHA HACEKOMBIX

Hacaenopanmue. Hepapxlmeclme CHCTeMBI KJIaccos

B rakoil vepapXuYecKoil CTPYKTYpe MeKAy KJIACCaMM OIpeiesIgeTcs
OTHOIIIeHUE HaCJIeJOBaHUSA,

Hacnenosamme — 3TO TaKoe OTHONIEHHME MEMKJAY KJACCAMM, KOrjga
OJIMH KJIACC IIOBTOPAET CBOMCTBA U ITOBEIeHHE APYTOro Kjacea.

Taxoit cmocob KiaccuuKanmm, B 4aCTHOCTH, XOPOIIO COTJIACYETCS
¢ MeXaHHW3MOM OMOJIOTHYECKOTO HACIEJOBAHUA B MHPE HACEKOMBIX.
Kinaccel BepxHUX ypoBHe#l siBisiiorcs Gosiee OBIUMU 110 OTHOIIEHHIO
K HMKHHAM. [Ipn criycKe 1o epeBy KaKAbli CIeAyIOninail KIace ABJAETCH
OoJsiee ciemM(UYIHLIM U B TO 3Xe BpeMsA HAacJIeAyeT BCe CBOMCTBA CBOHMX
npejamecTeeHHNKOB. Kiace, cRolicTBa U mOBeZileHMEe KOTOPOI'0 HACeHLY-
I0TCH, Ha3bIBaeTCHA cynepkaaccoMm (uim 6a30BeIM Kiaccom). [Ipoussos-
HBIH OT CyllepKJiacca KJiacc Ha3blBaeTcd mMoaKaaccom. B Hamem npumepe
«Hacexombie» — cynepriace Ajsa nograaccos « Kpviaiamote» , « Beckpwi-
avte», «Mombinvku», «Babouku», «Myxu», a «Kpviriamoeie» —
cynepkJjace Aasa mnoAakjgaccoB «Momwiavku», «Babourxu», «Myxu».
B nogknacce IOMOTHAIOTCA CBOMCTBA U YTOUHAETCH NOBEIeHNUe 00BEKTOB
cynepkaacca. IIpu onpeznenennn knacca « Myxu» HeT HEODXOAMMOCTH
BBOJUTH CBOMCTBO «HAIWYNE KPELIBEB», TAK KAK 3TO CBOMCTBO HACIEAY-
eTcs U3 cynepkriaacca « Kpviiamuie».




2.2. O6beKTHO-UHPOPMALUOHHbIE MOAENTN

Bor eme ogusa npuMep. PaceMoTpuM cHCTEMY KJIACCOB, OTPaKalonnx
CBe/leHHS O PA3JHYHBIX BUAaX TpaHcmopra (puc. 2.15).

Tparcnopt
Asromo6uIb Kopabun Camomer
Y )
I'pysoBuk Asunanocer

Pue. 2.15. Cucrema KiaaccuduKaniy TPAHCIIOPTHBIX CPEACTB

CpoiicTBa M IMOBEJeHMEe, NpHUCYIHe KaxXAOMYy KJjaccy, OTpaKeHbI
B Taba. 2.9, rie 3Be3OYKaMM OTMeUYeHBl HACIelyeMble CBOMCTBA U neii-
CTBHA.

Bee cambie o0IqMe CBOMCTBa pacmoJiaraloTcs B cynepkriacce «Tpan-
cnopm» . 9Tu cBOMCTBA HACTEAYIOTCS KaccaMu «A8momobunvy, «I'py3o-
euk», «Kopabav», «Asuanocey» n «Camonem». Kpome Toro, ceoiicraa
«MapKa» u «Ipober» HacnexywoTcs kiaccoM «I'pysoeuk» or 6azoBoro
Kiacca «AemomoluJiby ; 4 CBOMCTBA «HAX0MIeHHe» U «BOJOM3MeIeHue »
HACJEAYIOTCA KJAccoM «Asuanocey» or 6asoBoro Kjacca «Kopabab».
B cronbue «IToBegerue (geficTBuA)» OTPAKEHO HacJeAOBaHUe JefiCTBUM.

A Telnepb ONpefeIUM dK3eMILIAPLI KJIaccoB (00beKThI) X 3HAYEHUA UX
cBoiicTs (Taba. 2.10).

B rabaune 2.10 MBI ompegenMaM TPH 9K3eMILIApa KJjacca «Ae-
momobunvy» . JIns onpeaeseHns 9K3eMILIAPOB (00beKTOB) APYIUX Kjac-
COB HEOGXOANMO AHAJIOTMYHBLIM 06pa3oM 3aaTh 3HAYEHUA CBOMRCTB.

IMogBOAs WTOT, CAeNaeM BBHIBOJ O TOM, 4YTO TaKoe OOBEKTHO-
nadopManHoOHHAA MoAeNb. O0beKTHO-NHPOPMAIIHOHHAA MOJIe/Ib BKJIIO-
yaeT B cebA oMMcaHMe HEePapPXHUUECKOM CHCTEeMBI KJIACCOB, MEMIAY KOTO-
PHIMM AeHCTBYIOT OTHOIIEHWS HacjaefoBaHHA. [laa Kaxaoro kijacca
ompejeNAeTCsa COBOKYIHOCTb IIPUCYIUX eMy CBOMCTB H feHicTBUM (T0Be-
JleHu#), YKasbIBaeTCsd, KaKue CBOMCTBA U IeliCTBUSA ABNAIOTCA Hacaenye-
MBIMH, 4 Kakue — cnenuduueckumu. s Kaxa0oro oobexra, BXOAAIIe-
ro B 00'beKTHO-UH(OPMAIMOHHYIO MOJEJIb, YKa3hIBA€TCs KJIACC, SK3eM-
ILIAPOM KOTOPOTO OH SABJfAETCSA, a TaKiKe KOHKPEeTHbIe 3Ha4UeHHUdA
CBOMCTB.
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AononHeHue K rnase |l

Tab6auma 2.9. CBegenus o BUAAX TPAHCIOPTA

Hmsa knaceca Cn_m‘ima IloBegenune
(meiicTBHA)

Tpancnopm Cxopocrs IBusieHue Brepes
MomsOCTE
Ilerna

Aemomobuav | Cropocrn® JBusxenne smepen*
Momsocts* Ieuxcenne gasang*
Iena*
Mapxka
ITpoGer

I'pysoeur Cropoctp* JBHskenue Bnepes*
MomsoceTs* Ieuxenne Hasag®
Ilena*
Mapka®
ITpoGer*
I'pysonogbseMuoCTH

Kopat6awv Cxopocrs® I BuxeHne Buepem®
MomuocTs* JBuxenne Hasaj
Llena*
Haxoxagenue
Bogounsmernenne

Asuanocey CropocTe* I Buscenue Bnepes®
MomgHOCTb* JBuxenue Hasan*
Ilena* 3anyck caMoJeTa
Haxomxaenune*
Bopounamemenue*
Konugecrro camoseron

Camonem Cropoerp* IBu:xenue snepen™
MommaocTs JIBMiKeHUe BBEpX
Ilena* JlBuiKeHUE BHU3

| Hassanue

| MaxcumaJbHAA BEICOTA MOJETa




2.2. O0BreKTHO-MHDOPpMaLMOHHBIE MOOEeNU

Taénuna 2.10. DxseMIIAPLI KJI4CCOB

Hmsa kaacca Hmsa axsemMnuaspa CroiicTBa 3HaueHHA CBOMCTB
Kaacca (o6bexra)

Aemomobunvy | Moii aBTOMOOHIB Cropoects® 130 kM /g
MomuocTs* 85 1. c.
Ilena* 156 000 py6.
Mapxka Husa
IIpoGer 10 000 xkMm

Asmomobunv | Asromobunas gpyra | Cxopocrs® 200 gkm/u
MouHocTs* 95 1. c.
Ilena* 180 000 py®.
Mapka BA3-2110
IIpoGer 15 000 xm

Asmomobuay | Mamura coceja CxopocTts* 250 km/u
MomgHocTs* 408 m. c.
Ilena* 123 000 gon.
Mapxka Mepceaec-600
IIpober 20 000 xm

KopoTko 0 rmaBHOM

O6BEeKT — YacTh OKPYJKaloleil eHCTBUTEeILHOCTH.

06beKTHO-UH(MOPMAIMOHHAA MOAENH JOJKHA OTPaXKaTh HEKOTOPBIH
Hab0p CBOMCTE, NPUCYIIUX 06'BEKTY MO TUPOBAHUA.

Knacc 066eKTOB onpeieigeT MHOYKECTBO O6'BEKTOR C OMUHAKOBBIM Ha-
60poM CBOHMCTB U AeHCTBUM.

B uepapxusax KJaccoB ZeHCTBYeT OTHOIIIeHHEe HacJieJ[OBAHUA MEeXIY
CyIIepKJIacCcaMy U IIOAKJIaccaMu.

O6BexTHO-MHGOPMAIMOHHAA MOIEJb BKJIOYaeT B cebA ommcaHue
HepapXuu KJIACCOB U OT/EJIBHBIX 00'beKTOB C KOHKPeTHBIMY 3HAUEHUAMU
CBOMCTB.
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Q Bonpocskl u 3agaHus

1. Ilpuseaure npumMepsl 06bEKTOB (He MeHee Tpex), WX CBOWCTB, 3HAYEHMIT
CBOMCTB ¥ MOBEICHU A,
2. Bapan Habop KJIACCOB, KOTODPBIE COAEPIKAT CBEIeHUA O PASIHIHBIX BUIAX GBI-
A TOBOI TeXHUKH. B ckoGKax ykasaHsl cBoiicTsa.

BriToBas TexHuKa
(bupma,Hassarme TOBapAa,

meHa)
/ Y \
Yacnl Tenedon ITsLtecoce Tenesusop
(uBer,dopma, (uBer) (momHOCTE) (zmaronans sKpana,
HaJIH4YHe KOJIHYecTBO
ByauIbHUKA) KaHAJIOB)
Y
Pannorenedon

(pammyc pelictTBus)

Hononuure Kasabiii kiaace mosezenueM. ONHUIIATE DKIEMILIADHI KJIACCOB
¥ 3HAYEeHHUA UX CBOMCTE.
3. Banansl Kaaccer: «@urypas, «Inauncs, «3aKpameHHbIH KBagpaT», «Pas-
A HOCTOPOHHMH TPeyronbHuK », « Tpeyroasauks», « Kpyrs, «PapHobeapeHHbIH
TpeyronsHuk», «lIpamoyronsHux», «Ksagpars. Knaccubunupyiite arn
OO'bEKTHI, HCIIOJL3YA MEXAHUAM Hacae[oBaHuA. ONUIIATe CBOMCTRA 1 [IOBe-
JeHue KaxKJA0ro Kjacca.
4. Tns npegmerHoi obnactu « TyprucTHUecKue QUPMBI» ONUIITATE Habop Kuac-
A COB, KOTOPbIE JOJIKHEI COJIePKAaTh CBEeAeHHUS O PA3IMYHbIX QHUpMAaX, a TAaKKe
06 accopTMMeHTe IpeoCTaBIsieMBIX TypoB M yeayr. IlogrorosbTe coo6-
IeHune.

M EK LIOP: Yactb 2, 3aknioueHue, gononHenue k rnase 2, § 2.2. LIOP Ne 1-5.







NHEOPMALIMOHHOE

Buabi v TUnbI Mogenen

WHdopmaumnoHHble mogenu

HatypHiie v - . .
Mogenu
BepbanuHuie| | Mpacdmueckve | | Tabnuunsie | | Matematieckue
Onucanue
Mopgenu obbekTa wﬁum:r.
asToMobuns, W‘:‘P:N"“* «oBLeKT—0BLeKTs,
camonerta ABOHYHBIE
¥ ECTecTBeHHOM
FHOGYC. AIbIKE Py
MaHeKeH,
MYNsK, a
PTbi, KonwdecTeeHHbie
MakeT 3haHuA cxemsl, XapaKTepUCTUKM
unp. Hepremu, W CBA3bL MeXay
rpagmku HIAMM
O6wume cBoncTBa Mogenen
1 | 1 1
O6beKTbi OrpanuvenHocTs | | HeogHoaHauHocTs | | HaszuaveHwe mogenu:
MOAENMPOBAHMA:  MOgenu: Mogenu: - ynpoujexsHoe nogobue
- MarepuarnbHbie oTpaxaer pasHbie Moaenu peantHoro ofbexTa;
obbexTs!; NULWLL YacTb oaHoro obbexTa, - MCNONb30BAHWE MOOBNH
- ABNEHWUA CBOACTB COo3AaHHbIE ANA NPOTrHO3MPOBaHUA
npMpoabl; ofbekTa ANA Pa3HbIX NoBEAeHMA peansHoro
- npoueccs! MOAENMPOBAHUA uenein ofwexTa




Cucrtema
OCHOBHbIX MOHATUN
rnasbil I

MOLENWUPOBAHWE

KomnbioTepHble Mogenu
(vHdOopMaLMOHHBIE MOAenu, peanui3oBaHHbie Ha KOMnbloTepe)

ol N
YucneHHbie MeTOAbL:
e apudmeTnyeckue cnocobbl
pewweHua noboit MaTeMaTUeCcKoi 3agaqm
5
o g BbluMCNUTENbHbLIA IKCNePUMEHT:
S E uccnegosaHue noseaeHna obbekra
- = MOAEnupoBaHKA Mo MaTreMaTMHecKoi MOAenu
g HarnsgHoe npeacTaBneHne pesynsTaTos:
§ & MCNONb30BaHWe KOMMNLIOTEPHOW rpadmku
=i 1 MynkTUMeaua Ans NpefcTaBneHns
g pesyneTaTtoB pacqera
=
YnpaBneHue B peansHOM BpeMeHu:
BbICTPbIE KOMNBLIOTEPHbLIE MOAENH,
=1 pabotaloLme CO CKOPOCThIO (hU3UHECKOro
L ) ynpasnaemoro npotecca
4 Y -
" WmMutaumna noBegeHus peansHoW cUCTEMbI
5 CO CryyaiHbIM (CTOXacTMYECKNUM)
% g noBegeHueM ee 3NeMeHToB
E. =
=
g8
- 9 = CucTembl MaccoBoro obcnyxusaHus
22
= =
2 g
3
= TpaHcnopTHbIE CUCTEMbI
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RHEL L

3aech Bbl y3HaeTe:

« 4TO Takoe 6a3a JaHHbIX

« Kak pacwudposats CYB[]

« Kak cospatotcs 6a3bl AaHHbIX

« Kak u3sneyb MHpopmauuo 3 6a3bl AaHHbIX




OCHOBHbIE NOHATUS

OcHoséHble membL napazpaga:
= umo maroe 6a3a 0AHHIX U UHPOPMAYUOHHAA CUCTIEMA;
» PenAYUOHHBLE Oa3bl OAHHBLX;
u nepeuuHbLil KaY 6a3bl AHHbLLY,
» munbt noaei.

Yro Taxoe 6a3a faHHBIX H HHGOPMAIMOHHAA CHCTEMA

CymiecTByer MHOKECTBO Pa3IMUHEIX 06/1aCTel YeI0BEIeCKOM AeATe b
HOCTH, CBA3aHHBIX C HCIIOJIb30BAHUEM ONIPeAeJIeHHBIM 06pa3oM OpraHmso-
BaHHBIX XpaHWININ HHEPopManuu. [IpuMepaMu TaKUX XPAHUJIUIL SBJIS-
IOTCH:

* KHHIKHBIN QOHJ M KaTajor 6ubIuoTeKH;

¢ KapToTeKa COTPYJHHUKOB YYPEeKIEeHUHA, XPaHANAACH B OTHese
KaJpoB;

¢ HCTOPHMYECKHIl apXuB;

¢ XPaHWJIHIE MEAMIUHCKHUX KapT MAIHeHTOB B DerucTparype Imo-
JHUKJIAHAKH,

C naBHUX BpeMeH TaKue XPaHMJIUINA CYIIeCTBOBAJIHM TOJBKO HA oy-
Ma)XHBIX HOCHUTENAX, 4 uX o6paboTKa Bejach YEJIOBEKOM «BPYUYHYIO».
CoBpeMeHHBIM CDe/ICTBOM XpaHeHUA U 06paboTKyu momgo6HOM uHbpopMa-
OUM ABJAITCA KOMIBIOTEPHI, C IOMOIILI KOTOPLIX CO3AAIOTCA 0a3bl
daHHbLX.

Baza mammwix (BIl) — onpegenenHsiM 06pa3oM OpraHmso-
BaHHAsS COBOKYIHOCTDb JaHHBIX, OTHOCAIIMXCHA K ONpeaeeH-

'\ HOM mpexamMeTHOM 06JIaCTH, NpeAHA3HAYEHHAA JJIA XPAHEHUS
BO BHEIIHEH MaMATH KOMIBIOTEpPa M IOCTOAHHOIO IIpHMe-
HeHHd.

HAns xpanesusa Bl MoKeT MCIONB30OBATHCA KAK OJUH KOMIIBIOTED,
TAK U MHOX€CTBO B3aHMOCBA3AHHBIX KOMIBIOTEPOB.

B nepsom ciyuae 6asa AaHHBIX HA3BIBAETCH LEHTPAJU3OBAHHOIM.
Ecsu pasnuuyHble 9acTH OZHOM 6a3bl JaHHBIX XPAHATCA HA MHOMKECTBE
KOMIIBIOTEPOB, 00'beIMHEHHBIX MeX Ay c060it ceTsio, To Takas B]l HaswI-
BaeTCA pacnpeneieHHOM.




OcHOBHbIE NOHATUSA

Bazr! gaEHEIX OBIBAIOT (haxkTOorpaduecKUMH U JOKYMEHTAIbHBIMH.

B daxrorpaduuecknx Bl cogeprraTca KpaTKue cBeJJeHusa 00 ONuChHI-
BaeMBIX 00'beKTaX, IPeACTaBJIeHHBIE B CTPOro OIpejeseHHol Gopme.
Hanpuwmep, haxrorpaduueckoit 6asoit mosxer 6u1Th B]l, coxepxamasn
cBeJleHHA O Bcex aBuapeiicax B aspomoprax Poccmm, mHTepecyoouue
IIAcCa’XKMpPOB: a3PONOPT HA3HAYEHU S, JaTy BbLIeTa, BpeMd B IYTH, THI
caMmoieTa, Haauuue cBoboausix Mect. B B]l ormena KaJpoB yupemxie-
HUSA XPaHATCA AHKETHBIEe JaHHBIE O COTPYAHUKAX: UM#A, OTIECTBO, 'O ¥
MECTO POMKIACHHUA U T. I.

IoxkyMeHTAILHBIMU OasaMu JaHHBIX MOryT ObITh B/l ncTOpruecKoro
apXmBa WM NOJMMKIMHAKHU. B nepBoii B]l cogepsxaTcs mMOJHbIE TEKCTHI
HCTOPHUUYECKHUX JOKYMEHTOB, B TOM Y¥CJIe MOTYT XPaHUTBCS ayAU0- U BH-
Ie03amuCcH MCTOPUUYECKUX cobuiTuii. Bo BTopoit — nospobHbIe 3anucH 0
COCTOAHHH 3A0POBbs NAllMeHTa, 0 Ha3HAYEHHAX Bpaded, pe3yJbTaThl
anasuaos u np. CienosaresbHO, AoOKyMeHTaasHad BJ cogepsxut obmup-
HYI0 MHPOPMAIAI0 CAMOTO Pa3HOTO THMA: TEKCTOBYIO, rpadHUecKyio,
3BYKOBYIO, MYJIbTUMEIUNHYIO.

CoBpeMeHHBIe MHPOPMAIMOHHBIE TEXHOJIOTUH HOCTEIIEHHO CTHPAIOT
rpaEuny Mexay paxrorpapuueckumu u JokymenranbseeiMu B, Cyme-
CTBYIOT CPEJCTBa, [IO3BOJIAIOIIHE JIEIrKO IOAKII0YATE JI000H A0OKYMEHT
(TeKcTOBBIM, rpadUUEeCKHii, 3BYKOBOM) K dakTorpadudeckoir 6ase gaH-
HBIX.

Cama mo cebe 0asa JMAHHBIX He MOKeT 0BCIYIKHTH 3alpOChl IOJb-
30BaTeNd Ha NOMCK M 00pabGoTky mudopManuu. Baza gaHHBEIX — BTO
TOJBKO «HHGMOPMALMOHHLIHN cKIaa» . O0cayKuBaHNE IOJAbL30BATENIA OCY-
IecTBJIsAeT UH(POPMaINOHHAA CHCTEMA.

HudgopManHoHHEAA CHCTEeMa — OTHOCAIAACA K OIpelesieH-
HOM TIpeAMeTHOH o6JacTy COBOKYHNHOCTE 0as3bl HAaHHBIX U
BCEro KOMILIeKCa aIllapaTHO-IIPOrPDAMMHBIX CPEJICTB JJIA ee
XpaHeHHus, IBMEeHeHUA U NOUCKA HHPOpMaNuu, JJId B3auMO-
JIefiCTBUSA C IIOJIB30BATEJIEM.

IIpumepaMu HHGOPMAIMOHHBIX CHCTEM SABIAIOTCH CUCTEMEBI IIPDOJIAMKH
6MJIeTOB Ha HACCAXKHUPCKHE 10e3/[a U CAMOJIETHI.

Penauuonusie 6a3b1 JaHHBIX

Hudopmanus B 6aszax JaHHBEIX MOXKeT OBITH OPraHu30BaHa I10-pPa3Ho-
My. Hare Bcero UCroab3yeTcsa TabInuHbli c110co0.

¢ ¢ Pexsumonmeie 6a3pl JAHHBIX HMEOT Tabauynyio Gopmy
'.ss  OpraHusanuu.




XpaHeHue n o6paborka nHpopmauum B 6a3ax AaHHbIX

B uem e ux npeumymecrso?

I'maBHOE AOCTOMHCTBO TabaMI, — B UX MOHATHOCTH. C TabIMYHON HH-
(dopmanueii Mbl MMeeM JeJI0 IPAKTUYECKH KaXKAblil JeHb. SarjsHuTe,
HaIpUMep, B CBOM AHEeBHUK: pacIMCaHUe 3aHATHN TAM IPEJCTABICHO B
Buje Tabaunsl. Korga Mel npuxoauM Ha BOK3aJ, CMOTPUM paclHcaHHe
asekTpuuek. Kakoit Bux oHO mMeeT? 1o Tabaunal A eme ects Tabania
(dyrborpHOro yemnuonara. M »KypHasn yuurens, KyAa OH BHEICTABIISET
BaM OILIEHKH, — TOKe Tabiuma.

Buzaure, Kak MHOTO IPHUMEPOB, M UX €Ile MOKHO HPOAOIKHTE. Mbl
HACTOJBKO NPHUBBLIKJIHN K TabiumaM, 9To 00bIYHO He Tpedyercd HUKOMY
00bACHATH, KAK MU II0JIb30BaThCA. Hy passe 4To MajieHbKOMY peGeHKY,
KOTOPBIH TOJIBKO YUUTCH YUTATE.

B pensnmnonsrix BJl cTpoka TabauIbl HASLIBAETCH 3aIMCHIO, 4 CTOJI-
Oe1; — moaem. B 061em Bue 5TO BBITJIAANAT TAK:

moJe 1 mose 2 moJie 3 noJie 4 e %

ganuce 1l | ... [ |

[ [ L ] (R S ) S AT T avaty
3anuch 2 | ... | oo |

. os - P | »» s . e DR

Tabnuner 2.1-2.5 (§ 8) Gyzem B ganbHeilIeM paccMaTpUBATH KakK
npuMephbl “HpOPMAUK, NPUTOLHOM AJIsi OPraHU3AlMM PeJAIMOHHEIX
0a3 JaHHBIX.

Kaxpoe mose Ttabauusl umeer ums. Hanpumep, B Tabaume 2.2
«IToroma» mmeHa noJaeit Takue: JEHDb, OCAIIKU, TEMIIEPATYPA,
OJABJIEHUE, BIAHHOCTB.

Opxna sanuck cogepskuT uHGOpManuio 06 oJHOM 00'BEKTe TOM peab-
HOM CHCTEMEI, MOJEJIb KOTOPO# npecTasieHa B Tabaurie.

Hanpumep, pomamnusas 6ubanoTeka — 3TO MHOYKECTBO KHHUT. 3HAYMUT,
OT/IeJIbHBIH 00'bEKT TAKOM CUCTeMBI — 3TO KHHUTA, ¥ O/{HA 3aNHCh B 6ase gaH-
HeIX «Jlomaniasasa 6ubauorexas (Tabiu. 2.1) — aro uadopmanusa ob ogHOH
KHHUTe 13 Oubamorexkn.

ITonsa — 2TO pasnHUYHBIE XaPAKTEPUCTHKY (MHOI'ZA rOBOPAT: aTpudy-
THI) 00'beKTa. 3HAUEHU S TTOJIeH B OJJHOM CTPOKE OTHOCATCA K OZHOMY 005"

eKTYy.

‘B pensinuoHHOW 6aze NAaHHBLIX HEe AOJXKHO OLITH COBIAKA-
J IOIIUX 3aluceii.




OcHOBHbIE NOHATUA

IlepBuunsblii K09 62361 JAHHBIX

Pasnble moJis OTIMYAIOTCS UMEHAMU. A 4eM OTJIMIAIOTCS Opyr OT Apy-
Ia pasHkble sanucu? 3alucu pas3iuvuanTCa 3HaYeHUAMHM KJIOYei.

0 IlepBMuYHBIM KII0YOM B 6ase AaHHBIX HA3BIBAIOT MoJe (MaH
) ‘*ﬁ COBOKYIIHOCTH ITOJIei1), 3HAUYEHHUEe KOTOPOro He MOBTOPAETCH ¥
Pa3HBIX BallACei.

B B]l «Jomanisss 0ubnuoTeka» pasHblie KHUI' MOTYT MMETh OJHOTO
aBTOpAa, MOT'YT COBIIAJATEL HA3BAHUA KHUT', I'0J usganus, nonka. Ho un-
BEHTAPHEINA HOMED Y Kaskaoi kauru csoi (moae HOMEP). Ou-ro n aBisi-
ercsi NePBUUYHBIM KJIIOUYOM JJIs 3anuceit B aToit 6ase manubix. [lepBuy-
HbIM KiaouoM B Bl «Iloropa» sisnsierca nose [IEHD, Tak Kak ero sHayde-
HHe He IIOBTOPHAETCHA B PA3HBIX 3aIIUCAX.

He Bcerya yaeTcs onpesenTs OJHO [1oJe B KadecTse Kiatoua. [Iycrs,
HanpuMep, B 6ase AaHHBIX, KOTOpPasd XPaHUTCA B KOMIILIOTEpE yIIpaBJie-
HHAs oOpaszoBaHus 001aCTH, COAEPIKATCA CBEJIEHUSA O BCeX CPeJHUX IIIKO-
Jax pallOHHBIX IIeHTPOB (Tabsu. 3.1).

Tat6auma 3.1. IlIkoasr

Topon Homep I[npen'ro;;_ hY Anpec Tenedon
IOKOJEI
Kprokor 1 Heanos A.II. IIymkuna, 5 4-12-35
Ilagpusck 1 Crpoes C.C. Jlecuas, 14 |[4-23-11
IlagpuHECK 2 Heanos A.II. Mupa, 34 4-33-24

B rakoii Tabnuile y pasHbIX 3anuceil He MOT'YyT COBHACTH TOJIbBKO OLHO-
BpemenHo aBa noaa: 'OPOJl u HOMEP IITKOJIBIL. 9Ty nBa noJyis BMecTe
obpasyior cocraBHoii kawou: 'OPOII-HOMEP HIKOJIBI. CocraBHO#
KJII0Y MOJKeT COCTOATEH U O0Jiee ueM U3 IBYX TIOJEH.

Tuner noaes

C KakapIM II0JIeM CBSA3AaHO ellle OHO OUeHb BAXHOe CBOMCTBO — THII
MOJIA.




ive u oopadboTka nHdbopmauumn B 6azax naHHbIX

¢ ¢ Tun moxs ompezensieT MHOYKECTBO 3HAUYEHUI, KOTOPHIE MO-
e JKeT IPMHUMATh JaHHOe 110JIe B PA3/IMYHBIX 3aINCAX.

B pensanuoHHBIX 0a3ax JAHHBIX HMCIOJb3YIOTCA YeThIPe OCHOBHBIX
THIIA IIOJIA:
YHUCJIOBOH;
CHMBOJILHBIH;
naTa;
JIOTHYECKHIA.

YuCI0BOM THII UMEIOT IOJIs1, 3HAYEHUA KOTOPBIX MOT'YT OLITH TOJBKO
yuciaamu. Hanpumep, B BIl «Iloroga» TpH NOJA YUCIOBOTO THIA:
TEMITEPATVPA, JABJIEHUE, BJIAAHOCTD.

CHMBOJBHBIN THII UMEIOT IOJISI, B KOTOPBIX OYAYT XPAHUTHLCA CHM-
BOJIBHEBIE IIOCJIeJOBATEJIFHOCTH (CJI0OBA, TEKCTHI, KOAEI U T. 1I.). IIpuMmepa-
MM CHMBOJIBHBIX nojieit apisaiorcesa nounsa ABTOP u HASBAHHME B B
«[omamuas 6ubanorexar; moge TEJIE@OH B B]I «IIIkoaBI».

Tun «gara» UMeIOT 10Jd, COAepKalIue KaJeHAapHbie aTel B (hopMe
«JleHb/MecAIn,/Toa» (B HEKOTOPKIX CIYUAAX UCIIOIB3YETCA AMEPUKAHCKAS
¢opma: mecan/peras/rox). Tun «gara» nmeer nosae JEHD B BII «Iloroga».

JlormuecKMii THII UMEIOT OJISA, KOTOPBIE MOTYT IPHHUMATE BCEro ABa
3HAYEHUA: «/la», «HET» UIM «HCTUHA», <«JIOKbL», WX (IO-aHIIUHCKH)
«true», «false». Ecoiu 1BOMYHYIO MATPHUILY IPEACTABUTH B BH/E DEJIAIIN-
onHo# Bl (ra6ux. 2.4, 2.5), To ee monaM, cogepskainum 3aaderne 0 miau 1,
yAO0GHO IOCTABUTEL B COOTBETCTBHE JIOTHUYECKMIM THII.

Hrak, B moIaAX HAXOAATCA 3HAUCHUA BeIUUUH OnpedesleHHblX MUNO08.

Ot Tuna BeJIHMYUHB! 34BUCAT Te NeHCTBHUA, KOTOPhIE MOMKHO
C Hell IPOUBBOAUTE.

HanpuMep, ¢ YMCIOBLIMY BeJIMYMHAMY MOXKHO BBIIIOJHATH apudme-
TUYECKUE ONEePAIMH, & C CAMBOJIBHBIMY H JIOTHUYECKUMHA — HEJIb35.

KOpOTKO O rmaBHomMm

Basa maHHBIX — oIpegeleHHBEIM 00pa3oM OPraHH30BaHHASA COBO-
KYIHOCTB JaHHBIX, OTHOCAIMXCA K OIpeJeleHHOH IpeaMeTHOI obac-
TH, IpeJHA3HAYEHHAA JJId XpPAHEeHUA BO BHEIIHell NaMATH KOMIbIOTepa
M MTOCTOAHHOTO IPUMEHEHUA.

daxkrorpaduyeckas B]l copepxuT KpaTKue cBeJeHUs 00 onuckIBae-
MBIX 00BEKTAX, IPEICTABIEHHBIE B CTPOTO onipeaeleHHOM opMaTe.




OcHOBHbIE NOHATUSA

HoxymenranbHasa Bll copep:xuT o6IIMpPHYIO HHMOPMALHUIO CAMOT0
pasHOro THUIA: TEKCTOBYIO, rpaduuecKyio, 3BYKOBYIO, MYJIbTHMeE-
TUHHYIO.

PacnpezenenHoi HassiBaeTcs 6asa JaHHBIX, padHble YacTH KOTOPOi
XpaHATCA HA PA3JMYHBIX KOMIBIOTEPaxX CETH.

HUuapopmanuoHHAsA CHCTEMA — 3ITO COBOKYIHOCTHL 0a3hl NAHHBIX H
BCEro KOMIJIEKCA alllapaTHO-IIPOrpaMMHBIX CPeJICTB JJIA ee XpaHeHud,
M3MEeHeHUs ¥ MOMCKa nHpopManuu, JJId B3BAUMOAeHCTBHA C I0JIbB30BA-
TeJIeM. '

PensanuonHable 6a3bl JaHHBIX HMEIOT Ta0IUUYHY0 opragusanuio. Crpo-
Ka TabJauIkl HA3EIBAETCS 3alUChI0, CTOJI0el] — II0JIeM.

Tabauna uMeeT NePBUYHBINA KUY, OTJIAYAIOIIHHI 3alIMCH APYT OT APY-
ra. Kimouom MoskeT 6bITEH OHO moJie (IIPOCTOM KJII0Y) MM HEeCKOJIbBKO I10-
Jeit (cocTaBHOM KJII0Y).

Kasxpoe mose Tabaunbl #MeeT CBOe YHHKAJIbHOe UMA U Tu. Tumn onpe-
JeJsieT, KaKkoro pojaa naGopManusa XpaHUTCA B II0JIe ¥ Kakue JelcTBUA
¢ Hell MOKHO IIPOM3BOAHTE.

B B]I ucroib3yioTcs 4eThipe OCHOBHBIX THUIIA IIOJIeH: YHUCI0BOM, CUM-
BOJIBHBIN, JJOIMYECKHH, «JaTa».

Bonpochbl 1 3aganuna

S

1. Yro Taxoe 6asa gasHbIX?

2. B uem pasiinuue MexRAy haxTorpadpuueCKUMH U JOKYMeHTaAbHbIMEA BI1?

3. Yro takoe pacupenenessas BI[?

4. Yrto Takoe nabopMmanuorHan cucrema? Ilpuseaure npuMeprl wHpOpMATHA-
OHHEBIX CHCTEM.,

5. Yro BulI 3HaAeTe 0 pensnuonHoM BJI?

6. Yro rakoe sanuce, nose? Kakyio naGopManuio oHA cogeprxar?

7. Onpepenure wmMeHa noaeir B Tabaunax «JloMamHas OuGamoTexas

(rabn. 2.1), «Iloroga» (tadua. 2.2), «YenesaemocTb» (Tada. 2.3), «Paryib-
Tatusbl» (Tabua. 2.5).

8. Yro rakoe nepeuuHbIi Ka0ou BI? Kakue OpiBaioT Kiapoun?
9. HasoBute 00BEKTHI, CBECHHA O KOTODPHIX COZEpsKaT 3amucu 6a3 JaHHBIX
«IToropma», «YcneBaeMoCTh», «PaKyaAbTaATHBEI» . OIpeZeuTe KUK 3aIIH-
ceit B aTux BII.
10. Onpenenure cienyiONiHe MOHATHA: UMA MOJA, 3HAYEHHE IOJISI, THI ITOJIA.
Kaxwue 6p1Bator Tuns nosei? Kakue BeIMINHEL OIIpeAessgeT KaX/ bl U3 TH-
noB?

11. OnpegenuTe THOBI Beex mojed B Tabmunmax «lomamuaas Gubinorexas,
«IToropa», «IlIKOMEI»,

v
v,
v
v




XpaHeHune n obpaborka nidpopmaumm B 6asax JaHHbIX

12, Onpepnenure cTpyKTYpY (cocTas moseit), KJIOYHA B TAILI TOJIeH AJIA pesamu-
OHHBIX 623 JaHHBIX O] TAKMMH HA3BAHUAMMU:
» «CrpaHbl Mupa»;
» «Mou OHOKJACCHHUKH»
+ «KuHOdUIBMBI»;
. «TenedoHHBIH CIPABOYHHK » ;
+ «Mou mocemiesus Bpadas .

EK LIOP: Yacts 2, rnasa 1, § 2. LIOP Ne 2, 7.

1TO Takoe cucremMa ynpasneHus
OaszamMum AaHHbIX

Ocnosrble membL napazpaga:
» HA3HAYeHUue cucmemvt Yynpasienus 6azamu daHHbLY;
» KoMaHnOa omkpeimus 6a3bt OAHHBLX,
« KomaHoa evi6opKU.

HaznauyeHue cucTeMbl yYupagpJjieHHusA 0azamMu JaHHBIX

¥YiKe MHOTO pa3 roBOPHJIOCE O TOM, UTO JIOOYIO paboTy KOMIILIOTED
BBIIIOJIHAET 0] yIIpABJIeHHeM IporpaMm. 3HAYUT, U JJ1d paboTsl ¢ 6asa-
MH JaHHBEIX TpeOyeTcsd cOellajbHOe IporpaMMHEoe obecrieueHne. Takoe
nporpamMMHoOe ofecriedeHue Ha3blBAETCHA CUCTEeMOM yrpaBieHus 6azamMu
JaHHBIX HJu cokpamenHo CYB/I.

IIporpamMmMHOe ofecriedeHne, IpegHABHAYEHHOE A PaboTel ¢
0asaMu JaHHBIX, HA3HIBAETCA CHCTEMOM ynpaBJeHusa 6azamu
paaaeix (CYB/).

Cucremsl, paborapiyue ¢ peJIAIUOHHEIMY 6azaMu JaHHBIX, HasbiBa-
oresa peasguonasiME CYB/I. C momouisio peasuuonnoit CYBII MoxHO
paboraTs Kak ¢ ogHOTAOMMYHOM Gasoil JaHHBIX, Tak M ¢ 6asoii, cocToda-
mieil 13 MHOYKECTBA CBA3AHHBIX MeXAY coboit Tabaun. 3xeck MbI 6yzem
paccMaTpHBaTh TOJBKO OgHOTAOMMUHBIe 6a3bl JaHHBIX.

C nomomisio CYB]I Bel OyseTe co3saBaTh TaGJIHAIIBI M COXPAHATE UX Ha
aucke B Buge dainos. Kax et daitn umeer cBoe uma. Eciu BbI caMu co-
3naere TabaIMIy U coXpaHseTe ee B (haityie, To caMu M IPUAYMEIBAETe UMSA
nas daia. Ecam ske BBl XoTHTE paboTaTh ¢ yiKe roToBoi 6a30ii, TO BEI
JOJIKHBI Y3HATH, B (paiijle ¢ KAKMM MUMEeHeM, Ha KaKOM JHCKe U B KAKOM
KaTaJjiore OHa XpaHUTCH.
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Komanaa oTKpEITHA 6a3kI JaHHBIX

g‘-“é' ¢ IIns Toro uroGel HauaTh paboTy ¢ MOArOTOBJEHHON Gasoil
; JAHHBIX, HY?KHO OTKPBITH (DA, B KOTOPOM OHA XPAHHUTCAH.

JlesaeTcs 3TO € MOMOIBI0O KOMAaHALI OTKPHITHA (haiiia.

ITpumeuanue 1. B namem yueGHuKe He Oyger onuceiBaThea pabora ¢ pe-
anproit CYB]l. X MHOro, moCTOSHHO MHOABAAIOTCA HOBble. B pasHbIx
CVYB]l pasnuunsblil uHTEp(elic, A3bIlKk KoMaHA. Kak nmpasujio, B HUX HC-
OJB3YIOTCHA aHrIMicKue TepMusnsl. Jlanee Gyaer onuceiBaTheda pabora ¢
HEKOTOPOH yCJI0BHO# (runorernyeckoit) pensnuonnoit CYB]I, «moHuMa-
IOIIEel » KOMAH/EI HA pyccKoM Asbike. OgHako oTa cucrema obsiafiaer BCeMu
OCHOBHBIMH cBoiicTBamu peanbHBIX CYB]I. IIpn BeImosHeHUH 3aiaHU B
KOMIIBIOTEPHOM KJIACCE BAM IIPEACTOUT CTATH «IIEPEBOJYHKAMH» C A3BIKA
runorerudeckoit CYB]I Ha A8bIK peajibHON CHCTEMBEI.

Me! 6yaemM paccMaTpuBaTh pabory ¢ Hameil runorerudeckoit CYB]]
B pexMMe KOMaHAHOro ynpasaenus. CucreMa BBIBOAUT HA 9KpaH IPHU-
rJalleHne moJab3oBaTesio. IIyeTs B Ka4ecTBe TAKOTO IPHUTJIAIIEeHUA BbI-
BOAUTCSA TOYKA B HaUase KoMmauauo# crpoku (Muorue CYB]Il umMeHHO Tak
u paborair). Cpasy mocJjie TOYKH I10JIL30BATENE JOJKEH BBECTH KOMaHIY
C KJIaBHMATYPHI. ' -

Komanza orkpeiTusa haitna c 6a30i JaHHBEIX HMeeT TaKou hopmar:

. OTKPEITH <HMA (haiiaa>

Hanpumep, ecau daitn nmeer uma tabl.dbf, To orkpeiBaeTcsa on mo
KOMaHze:

. oTKpsITH tabl.dbf

ITpumeuwanue 2. 3nech H B JaJIbHEIIIEM B OMHCAHUAX (pOPMATOB KOMaH]
OyAyT MCIIOJB30BATHCA YIJIOBBIE CKOOKH <...>. 3aIHCh B YIJIOBEIX CKOO-
KaX YKasbIBAeT HA CMBLICJ COOTBETCTBYIOIIEro 3JIeMeHTa KoMaHIbl. Ee
MOJKHO NpeABAPATH IPU YTEHUHM HapeuueM <«HeKoTopheiii». Hampumep,
3anuch <UMA (ailyia> HyKHO YUTATh TAK: «HEKOTOopoe uMA daiina».

ITocne oTkpbiTHA (haiina Tabiuila CTAHOBATCA JOCTYIIHOMN AJA paboThl
c He#. YTo MOKHO fenaTh ¢ Takoil Tabaumeit? Muoroe:
¢ no6GaBIATH HOBBIE 3AIIUCH;
® yOANATH 3alIMCH, CTABIINE HeHYKHBIMHA;
* M3MEHATH COAEPKHUMOe MnoJieit;
* HU3MEHATb CTPYKTYPY TAGIUIILI: VAAIATE UIN H0OABIATE ITOJIS;
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* COPTHPOBATH 3AIIMCH 110 KAKOMY-HHOYIb HPUHIUIIY, HAIDHMED,
B an(aBUTHOM nopsaaxe (haMUINIT ABTOPOB;
» IOJIy4aTh CIPABKH, T. €. OTBETHI HA 3aIIPOCHI.

Komanpga Bs16opKH

OueBuaHO, IOCHEJHEE — MOJYYEHHE CIIPABOYHON HHMDOPMALIAH B OT-
BET Ha 3alIpOChl — 3TO OCHOBHAA IleJIb, PAJX KOTOPOH cosjaercsa Oasa
AaHHBIX.

B 6onpmmuHCTBe ciiyuaeB CIIpaBKa — 2T0 TOXKe TabJHIlA ¢ MHTEpecy-
IOIUMH IIOJb30BATENIA CBEAeHUAMH, BhIOpaHHBIMM M3 0asbl JaHHBIX.
OHa TaKKe COCTOUT U3 CTPOK M CTONOIIOB ¥ MOYKET PACCMATPHBATLCA KAK
Pe3yJIbTAT «BBIPE3aHUA» U «CKJICHMBAHMA» (DPAarMeHTOB MCXOAHOI Tab-
aunsl. UMurupoBaTts Takyio pabory CYB]Il MOMHO ¢ MIOMOIIBIO OyMask-
HOTI'0 JINCTA C PACUYEPYCHHON U 3aN0JIHEHHOM TabInuIlell, HOMKHAIL U KJIesd.

Komanza Bei6opku (zampoca Ha BEIOOPKY) nEGOpManuy 13 6a3sl gaH-
HBIX C [IeJbI0 IOJYUYeHUS CIIPABKU UMeeT caeAyIonnit ¢hopmar:

.BBIOpaTh <CIIMCOK BHEIBOAMMBIX ITOJIe> rae <ycJ0oBHe BuiOopa™

ITpumeuarnue 3. Cnosa, BXogamue B GopMaT KOMAHAL! (BEIAEJIEHEI YKHUP-
HBIM IIPHATOM), HASHIBAIOT CIYKeOHBEIMA CTOBAMH.

PesysbTaT BEINOJHEHUA KOMAH/ABI BEIBOJAUTCS HA 3KPAH B BUE TabIu-
ubl. Ecay HY)KHO IIOJYYHATH HA 9KPaHe BCe CTPOKHU H CTOJIOIBI, TO KOMaH-
Jla BRITJIAUT CJIEIYIONIUM 00pasom:

. BeIOpaTh BCe

CioBo Bee 0603HaYaeT BLIBOJ BCEX I10JIei TabJIMIIBl; €CJIM YCIOBHE BhI-
6opa He yKas3aHo, 3HAYUT, BEIBOAATCS BCE 3aIIHCH.

O6s1uro CYB]I 103B0ISI0T HPOCMOTPETh BCIO 0a3y NaHHBIX, He npube-
ras K komaHze BbIGopKH. [1J1s1 9TOTO CyHIecTBYeT pexxuM npocmoTpa. Kak
NIPaBUJIO, BCe 3amucu 0a3bl He MOMEIAI0TCA B OJHOM KajJpe 9KpaHa, B Ta~
KOM cJIy4ae UCIONb3yeTca IPOKPYTKA, T. €. IIocJIeJoBaTeJIbHOe IepemMe-
IIeHHe CTPOK TabJIWIBI IO 9KPaHY.

Ecan Tpebyercsi mMpoCcMOTPETH JIMINL HEKOTOPHIE IOJA 3aluCcel, TO
clIeAyeT BOCIOJIb30BATECA KOMaHaoM Beibopku. Hanpumep, nycers u3 B
«JomamHaaa 6ubarOTEeKa» HYFKHO IMOJYYUTH CIIMCOK BCEX KHUT, COJep-
JKAIAN TOJIBKO haMHUINK aBTOPOB U HasBauudA. [[J1a aToro ciaexyer oTAaTh
KOMaHIy

.BeiOpats ABTOP, HA3BAHUE

HUcnonuernue stoit komagasl CYB]I npoucxoauT rak: ua rabaumer 2.1
BBIPE3aloTCsA 10 OYepeau ABa cToabua, cooTBeTcTBylomue nojaam ABTOP
u HASBAHMUE. 3aTeM OHU «CKJIEMBAIOTCA» B TAKOM JKe IIOPAKEe U B UTO-
re moay4daerca rabmuna 3.2.
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Ta6auna 3.2. Peaynsrar BEIGOPKH ABYX moJsei us B]]

| ABTOP |  HABBAHME |
Benses A.P. Yenosek-ambubus
Kepeyg 1. Bpogsaru Cesepa
Typrener U.C. IToBecTH ¥ paccKassl
Onema 10.K. e Wabpannoe r
Benses A.P. PR | 3sesna KOII
Tmnﬂno_n_IO.H. ! KIO)-EJ'lSl =
Toacroi JIH- I IToBecTH B pacCKAa3sl
Benses A.P. | Ha&;;.nnoe )

KopoTtko o rmaBHOM

Cucrema yupasienusi 6azamu gauasix (CYB]) — aTo nporpaMmHOe
obecrieueHne KOMIbOTEPA AJis paboTh! ¢ 6a3aMy JaHHBIX.

Tabauns: Bl xpausTes B hainax.

Pabora ¢ 6a30¥ JaHHBIX HAUUHAETCA C OTKPHITHSA (haiIoB.

Cnpaeka — aro trabnuna, cofiep:Kaliafd HHTepecyoIlue I0AL30BATENA
CBeJeHU s, U3BJIeUeHHbIe U3 6a3bl JaHHbBIX.

B xomanze BribopKH (3ampoca Ha BRIOOPKY) YKAasbIBAIOTCS BHIBOLU-
MEIe II0JIsl ¥ YCJIOBHe BhIOOpA (yCaoBHe, KOTOPOMY AOJYKHBI YIOBIETBO-
PATH BEIOMpaeMEIe 3aIIHCH).

Bonpocbl 1 3agaHus

1. Kax pacmmudpopsiBaerca CYBJI? KakoBo HagHAYeHHE 9TOr0 BHAA IpOrpaM-
MHOro obecneuyenusn?

. Kakue CYB]] HaspIBaAIOTCA PEIAANMOHHBIMHU?

. Ha xakoM ycrpoiicTBe M B Kakoil (hopMe XpaHATCA TAGIHIbI, CO3JAHHBIE
¢ noMoubo pensuuoraoit CYBII?

. ITo kaxoit KoMman e (115 paccMOTpPeHHOI 31eck runorernueckoit CYBI) npo-
HMCXOQHUT MOJy4YeHHe CIIPABOYHON MHpopMamum?

. Kak BeIBecTH Ha akpaH Bcio Tabauny BI[?

. Kak BeIBeCcTH Ha 9KpaH onpeesieHHbIe ¢T0JIObI Tabaunsl BII? Kax peanusy-
erca Takasa paboTa B TepMHHAX «BBIPE3aTh», «CKJICHTb» 7

SoWm R W

EK LUOP: Yacts 2, rnaea 3, § 11. LLOP Ne 2, 8.

-

2
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§12

Co3paHue u 3anonHeHue 6a3 AaHHbIX

OcHoeHbLe membL napazpaga:
" munbet u popmamel noneii 6a3vt CAHHBLX;
" cozdanue HOB0IL 6a3bl DAHHbBLY;
" 3anoniHenue 6asvt 0aHHbLX UHGOpMayueil.

Cosnanue 6asbl JAHHBIX CBA3AHO C ONMCAHUEM CTPYKTYPhI OYAYIIUX
Tabaun. IToT aTan paboTk! BeinoaHsAeTcsa B cpene CYBI. IToavsoeamenn
JoJLdiceH yKa3amb uMeHa 8cex noJjeil mabiuybl, UX munst u Qopmanet.

Tuns: u popmaTsl moJieit 6a3bl JAHHBIX

Tuner noseii. Boile yike roBOPpUIOCH 0 YEThIPEX THIIAX ITOJIEH: CHM-
BOJIBHOM, YHCJIOBOM, JIOTHUECKOM H «ZaTa». B Hekoropsix CYB]I ucnions-
3YIOTCA M APyrue THUILI IoJei, Hanpumep, «Bpemsa», «llenb Hemenu»,
«Anpec» u up. Kpome Toro, maorue CYB]I mo3Bosgi0T co3iaBaTh IIOJIA
tuna «IIpumegannes» . [leso B Tom, 4TO pasmMep CHMBOJILHOIO OIS O0BIYHO
orpaHu4eH BeJHWYUHOHN 255 cumBoJioB. Texker Goibiero pazmepa B HEro
yare He nnomecturcda. IlpumMeyanue Mo3BoasAeT XPAHUTD IPAKTHYECKH HE-
orpaHMYeHHbIN TeKcT. OH OyaeT XpaHUTHCSA B OTAEJIBHOM (haiijie u Ipu He-
00XOAUMOCTH MOYKEeT OBITH U3BJICUEH JIJIA UTEHUHA.

®dopmarsl moaei. PopMaT CHMBOJLHOTO IIONA ONpeAeNAeT UHUCIIO
CHMBOJBHBIX IOSMIMI, KOTOpEIe OyAeT 3aHMMATE IOJie B 3amucu. Ha-
NIpHAMEpP, €CJIH CHUMBOJILHOE moJie umeer (opmar 10, To ero sHaueHHUA
B PasJIMYHBIX 3aIIUCAX MOTYT cogeps:kaTth oT 0 go 10 cumBOIIOB.

Popmar YHUCJIOBOTO HOJA 0OBIYHO COCTOHUT M3 ABYX dacTei: JIUHEI K
TOYHOCTH. [ITHHA — 3TO HOJHOE KOJUYECTBO CUMBOJILHEIX IIO3UIIUNA, BBI-
JeJIfieMBIX II0J] 3aIMUCh YU CJIA; TOYHOCTH — 3TO KOJUYECTBO IO3UITHIL, BBI-
JIeJIeHHBIX IO ApoOHYI0 yacTk. Clriefiyer uMeTs B BUAY, 9YTO AECATUYHASN
3anfaTas ToyKe 3aHUMAaeT nosunuo. Hanpumep, dopmar 3anucu yucia
123,45 rakoit: xiura — 6, Tounocts — 2. Ilenoe uuciio, T. e. yucsio 6es
npobHoIT yacTH, nMeeT TOUYHOCTE 0.

PopmMar JJIOTHYECKO BeTUUNHBI CTAHAAPTHBIN — OJWH cUMBOJI. Hare
BCEro UCHOJIbL3YIOTCA 0AHOOYKBeHHBIe 0003Hauenusa: T — true (ucruna),
F — false (;103%b). B Hamem yyeOHMKe AJ18 9TUX BeJIMYHMH UCIOIB3YIOTCA
obosHauyeHusa pycckuMu 6ykBamu: I — uctura, JI — 10%KE.

dopmar gaTel 00bIYHO MMeeT AAuHY 8 cumMmBoioB. IIpaBaa, GwiBalOT
pasHbele craHgaprel. Mel OyazeM 3Zech HCIOJIB30BATH CTAHAAPT
oo/MM/TTIT (mma OO.MM.ITIT, woa JI-MM-I'TTT). 3gecse O —
oGosHaueHnue uncya, MM — mecana, I'TTT — roga. MHoraa ucnonsayer-
ca craggaptr MM /I /TTTT. Beigator u gpyrue o603HaYeHHA .




Co3paHuve v 3anonHeHue 6a3 paHHbIX

Ilns npumepa B Ta61. 3.3 onucans! TUILL U popMaTsl moJelt U3 6assl
naHabIxX «IToroma».

Ta6aunua 3.3. Crpykrypa Tabauns! «Iloroga»

Tlone Tun ,T.Ia_n;m-l TounocTs
EHB et - 1 & 1
[ocamar ' |osssannsd | T
‘TEMIIEPATYPA dmcioso 5 1 |
IABJIEHUE ool 3 !
|BIAmHOCTD - |Umcaanor’ - | 8 | 0]

Co3nanue HOBOM 0a3bl JaHHBIX

Cosnanme HOBOM 6ashbl JaHHBIX HAUYMHAETCA C ONMHUCAHUA CTPYKTYDHI
Tabaunel. Ilo Komauze

. co3aaThe <uMmd daitna>

[I0JIL30BATEJII0 NpeAJaraeTcs 3anoJHUTh Tabaumy Tuna tabauner 3.3.
3areM HeOOXOAUMO YKa3aTh HEPBHYHEBIN Kai09 Tabaunesl. B gannom
mpuMepe NepPBHYHBIM KJiodoMm ssiasiercsas note JEHDb. Umsa daiina,
B KOTOpoM OyZeT XxpaHUThCA 6a3a JaHHBIX, IIOJIbL30BATEIb 3a/1aeT caM.

Yro6Bl OCMBICIHTH 3TOT 3Talml paboThl, MOYKHO NPENJIOMHUTH CIeAy-
oy agajgoruio. [Ipeacrassre cebe, 4TO cTpOUTCH OBOIHAA Oasa. B Heil
MOHTHPYIOTCA OTCEKH, XOJOTUILHUKH, KOHTeHHePhI, AIMUKH JUIA XpaHe-
HUA Kaprodesisi, MOPKOBH, JIyKa, KanycTsl U p. FIHade roBop#, roTOBUT-
¢Sl MECTO JJIi XPAHEHUSsI, HO OBOIIM IIOKA He 3aBo3ATcA. Ilocye Toro xak
oBoiHada 6as3a co3zaHa, OHA I'OTOBA K IIPUEMY OBOIIei.

B peayasrare coznanus 6a3bl faHHBIX NOABIAeTCA (paill ¢ yKasaHHBIM
HMeHeM, OIpee/IgeTca CTPYKTypa AaHHBIX, KOTOphIe OyAyT B Heil Xpa-
HuThesa. Ho 6asa nycras, nadopManuu B Heil IIOKa HeT.

3amoxnenue 6a3sl JaHHBIX HHGOPMaL e

Tenmeps HACTAJIO BpeMs 3alOJHUTE 0a3y JaHHLIMHU (110 AHAJIOTUH —
3aBe3TH oBoIM). BBOJ JaHHBIX IPOM3BOJHUTCA 10 KOMaHIe
. 100aBHTH 3aIHCh

BBog MokeT BBINOJIHATHCA 4epes GopMY, YYUTHIBAIOLIYIO CTPYKTYDY
sammceii TabaIHIBI, KOTOpas ObLIa omMcaHa Ha aTame cosgaHud. Hampn-
Mep, BBOJ IepBOii 3amucu uepes popmy B Tabauny «Iloroza» OygeT mpo-
HCXOAHUTEL B TAKOM BHE:




XpaHeHue n o6paborka nundpopmauyum B 6azax gaHHbIX

IEHb | 15/08/2007 |
OCAJIKH caer \
TEMIIEPATYPA |-3,5 |

I ABJIEHUE 746

e e ! (¢ Wl
BJIAKHOCTH [67

Hobasnenue 3anucei (BBOJ) NOBTOPSAETCS [0 TeX MOp, NOKa He Oyaer
BBeJIeHA IlocJieHAs 3anuchk. Ilocie coxpanenus daiina cozmanue 6asnl
JaHHBIX 3aBepIIeHo, U Tellepb K Hell MOXKHO obpamaThes ¢ 3alpocaMHu.

JIiobasa CYB]I naeT BO3MOXHOCTE II0JL30BATEI0 BHOCHTE U3MEeHEeHH A B
y2Ke roToByIO 0a3y JaHHBIX: H3MEHATL 3HAUEHHUA IIOJIeH, H3MeHATh Gop-
MATHI IOJIeH, YAAIATE OAHU ITOJISA U 100aBasaTs Apyrue. O ToMm, KaK 910 ae-
naercs B CYB]I Bamrero KoMneTepHOIO KJIacca, Bl y3HaeTe Ha YPoKe.

KopoTko o rnasHoM

Oransl cospanus u 3anoasesus Bl npoucxoaar B cpeae CYBII.

Ha arane cosganus B cosgaiorcs (oTkpeiBaoTes) Gaibl 415 XpaHe-
HHAA TabanIl, coobmaercsa nHGOpMALKA O COCTABE MOJIel 3anuceii, UX TH-
nax u popmarax.

OcHOBHBIE THIEI IIOJIEH, HCIIONbL3yeMble B penanuonusix CYB]I: uuc-
JIOBOM, CHMBOJIbHBIN, JIOTUYECKH, «JaTa».

Popmar onpejesseT KOJIUYECTBO MO3MIHUHA, OTBOJMMEBIX B Tabiuie
A moasA. [ 9UCIOBEIX 110JIel, KpOMe TOr0o, YKa3bIBAeTCA KOJIHIECTBO
3HAKOB B p0o0HO# yacTH (TOYHOCTE).

ITo komMaHzZe co3xaTh OTKPBLIBaeTcA (Gaii, onpeAenseTcs CTPYKTypa
sanuceit B]I.

Beojx nanubix B B]l HaunHaeTcd 110 KoMaH/e [00aBUTE 3aITHCh.

@ Bonpoch! U 3anaHus

1. Kakas sajnaua pemaercs Ha srane cosganusa BI? Kaxkyio mEGOpDManuio
noJbs3osaTeas yraseisaer CYB]I Ha arane cosnanua?

2. Kakue OCHOBHBIE THIIBI II0JIEH HCIIOIB3YIOTCA B 6a3aX NJaHHBIX?
3. Yro onpezenaerca GOpMATOM AJIA PA3HEIX THIIOB IOJIeH ?

4, CocrasrTe TaOIUIILI ONUCAHUSA TUIIOB ¥ (JOPMATOB AJIA BCeX moJseil 6a3 AaHHBIX
A «[Tomamnasas 6ubanorexas, « YcnesaeMocTh», « PakyabTatussl», « [IIKOIbI».

5. Kak npoucxonut sanonHesne tTabaunsi? Kakue ommbKku moss3oBaTesis Bo3-
MOJKHEI Ha 9TOM aTane?

m EK LIOP: Yactb 2, maBa 1, § 2. LIOP Ne 2, 7.




OCHOBBbI JIOrVKW: NNOruYecKue BeNI4uHbl U GopmMynbi

§13

OCHOBbLI NOrMKU: NornyecKkue BeJsinimnHbI
n popmyibi

OcHoeHnble membL napazpaga:
u ghopmasbHas NOZUKA U aNzebpa J0ZUKU;
B Jl0ZUMeCcKUEe 6eJUYUHDL, ONepayul, popmyist;
» Mabiuua UCMUHHOCMU.

TepMuH JOrHKAa IPOHCXOAUT OT I'PEYECKOr0 «JOroc», UTO 3HAYMUT
«paccyskaeHue», «peub». JIpesHerpeuecknii puiocod ApucToTesb CBOX
uccaenoBanus (OpM IPABUJILHOIO MBILILJIEHUA YeJoBeKa Ha3sal (op-
MaasHOM Jdorukou. CorisiacHo popMaabHON JIOTUKE OCHOBHBEIM 3JIeMeH-
TOM PaCCYIKJIEHUS YeJIOBeKa HABJAETCA BBICKA3bIBAHHME — Ymeepic-
derue, komopoe moxcem ObLmb AUGO UCTMUHHBLM, AU60 0K Hbtm. Hanpn-
Mep, BeicKaseiBaHue «Ha yiume uaer g0 Ib» MOMeT OBITH HCTHHHBIM
HJIH JIOJKHBIM B 3aBUCHUMOCTH OT COCTOAHUSA IOTOABI B JAHHEIM MOMEHT.

B peaysbTaTe aHAJIMU3a JAaHHBIX BHICKA3BIBAHUH YeJI0BeK OIPHUXOJHUT K
VYMO3aKJIIOYEeHHI0 — HOBOMY BBICKa3bIBaHUI0. PopMabHaA JOTUKA OITH-
CBIBAET NPABUJIA ONIPeieIEeHUA HCTHHHOCTH HJIH JIOMKHOCTH YMO3aKJI04e-
HHS HCXOLs U3 NaHHBIX BHICKASHLIBAHUN. ADPHCTOTENE CHOPMYIHAPOBAI
psAJ 3aKOHOB (DOPMANIEHOM JIOTHKU.

Jloruka, KaK pasjfes MaTeMaTHKH — ajrefpa JIOTHKH, BO3HUKJIA
B XIX Beke. OcHoBaTeneM 3T0oil HayK# OBLI AHIIMHCKHNA MaTeMaTHK
Isxop:x Byns. xopa:x Bynb BuepBsle npuMeHNJ aareGpandecKkue Me-
TOABI JJIA PEIIeHUs TPAAUIHOHHLIX JOTHYECKHX 3a7a4, KOTOPHIE JI0 3TO-
ro pemrajuch METOHAMH DPACCY:KIAEHUH, coraacHo ¢GopMaIbHOM JIOTHKE
Apwucrorens.

ITepBOHAYANBHO PA3BUTHE MATEeMATHYECKOM JJOTHKH HOCHUJIO HCKJIIO-
YUTENbHO TeopeTHuecKuii xapakrep. B XX Beke c uzobpeTeHneM CHCTEM
aBTOMaTHYECKOTr0 YIIPaBJeHHdA, C HOABJEHHEM KOMIIbIOTEPOB, C PA3BH-
THEM KOMIBIOTEPHBIX METOAOB 06paboTKi HHMOPMAIIMH JIOTHKA IPHOG-
peTaeT Ba)XHOe IPHKJIAJHOE 3HAUECHHE.

K OCHOBHEBEIM HOHATHAM a.rxreﬁpm JIOTHKH OTHOCATCH: Jozuieckasn ge-
JUYUHA, JloZuvecKad onepayua, Jozuieckasa qbopnyﬂa.

JlornyeckHe BeJIHYHUHBI

AJII‘BGDB. JIOTHKH OIIepHDPYeT C JoZu4YecKuMu selUuiuUHaMU, KOTOPEIe
INIPpUHUMAIOT BCETO IBA SHAYUEHHA: «MCTHHA» HJIH «JIOMDb?». CJIB,I!;OB&TBJIB"
HO, Ka)/Jafd TaKad BeJIWYMHA MOXKeT OBIThH COIOCTABJIEHA HEKOTOpOMY




XpaHneHue n o6paboTka nundpopmauyumn B 6asax gaHHbIX

BhICKas3pIBaHMIO. OHAKO anredpa JIOTMKH — 2TO (hopMaInN30BaHHAA Ma-
TeMaTHYeCKad AUCIUILINHA, IOITOMY JIOTHUECKASA BeJIMYNHA He JOoJKHA
00s3aTeIbHO MMETh KOHKDPETHBIN COAePIKaTeIbHBIN CMBICII,

Kaxk npunATO B anredpe uuces, B aaredpe JOrHKHY JOTHYECKHE BeJH-
YHHEBI MOTYT OBITh KOHCTAHTAMH U IIepeMeHHBIMHE. JIorHuecKe KOHCTaH-
TBI 0603HayaloTesa aubo ciosamu UCTHUHA u JIOMKD, nubo mo-agriamii-
cku TRUE, FALSE. Jloruueckue nepeMeHHbBIe 0003HAYAIOTCS CUMBOJIH-
yecKUMH (OykBeHHBIMU) uMmenamu: X, A, Z, D2 u 1. n. Anre6pa uncen
paboTaer Ha YHCIIOBOM MHOKECTBE 3HAYEHHI BEJMYUH, KOTOPLIMH OHA
omepupyeT. MHOKecTBO Ynces GeCKOHEUHO. Aze0pa aozuku padomaem
HA MHOX}Cecmee, cocmoAuwleM 6cez0 U3 08yx 3HAYeHuil! «ucmuHa»
U «10%cb» . B 9TOM cMBICJIe OHA TIPOIIe aarebphl Yuces.

Jloruueckue onepamuu

B anre6Gpe 10TMKH NMEIOTCA IIECTH JIOTHUYECKUX onepanuii. OHM HA3HI-
BAIOTCHA TAK:

1) orpunanue (MHBEpPCHHA);

2) 1oTUYeCKOe YMHOMXEeHNE (KOH'BIOHKIINA);

3) IoTMUecKoe ciIoKeHue (TU3BIOHKIIHA);

4) pasgenurenbHas JUIBIOHKIINA;

5) caepoBaHue (MMILIUKAIIAA);

6) 9KBUBAJIEHTHOCTE.

IlepBBie TPU ABIAIOTCA OCHOBHBIMY JIOTHYECKNMU onepanuaMu. Tpu
nocJIeJHUE MOTYT OBITh BhIPaskeHbl Yepes oCHOBHEIE onepaiuu. [loaTomy
B JasibHeiinem Mbl Oy/leM paccMaTpuBaTh TOJBKO TPH OMEPAIlAH: OMmpu-
uaHue, 102uiecKoe YMHOMeHUe U JoZULecKoe CAONCeHUE.

IIpaBuia BEIIOJHEHUA JIOTMYECKUX ONIEPAIUNA HETPYAHO 3AIIOMHUTD.

Onepanusi oTpMUAHHA U3MEHSET 3HAYEHHE JIOTUYECKOU BeJUYUHBI
Ha IIPOTHUBOIIOJOKHOE: He UCTMUHA = JIOJCb; He JIOXb = ucmuna. Jaa
0003HaYeHUA ONlePalliy OTPUIAHNAA UCIOIb3YIOT YACTUAILY «HEe» .

Orpunanue — OJHOMECTHAA ONEpalUsd, T. €. OHA IPUMEHAETCA K O~
HOMY onepanay. Onepammy JIOTHYECKOr0 YMHOMKEHHS H JIOTHYEeCKOIo
CIOXKEHUSA — JIBYXMECTHEIE,

Peaynerarom sorugeckoro ymuoxkenus oyzer UCTHUHA, Tonbko ecoiu
MCTHHHBI 3HAYEHUSA 0D0MX OIEPaHAOB: UCTMUHA U UCMUHA = UCMUHA.
Bo Bcex ocTanbHBIX caydasx pesyiasrarom oyzaer JIOMh. lns o6osuage-
HHUA OIlePaIliH JOTHUYECKOI'0 YMHOMKEHHU A UCIOJIb3YIOT CBASKY «H».

Pesynsrar dorugeckoro ciaoxkenust — JIOMKD Tonesko B TOM cayuae,
ecau oba onepanga nmeior sHaverne JIOHb: zookce uau n10xce = n0xice. Bo
Bcex ocTanbHBIX cayuaax oOyager UCTHUHA. lisa o6o3HaueHus onepamuu
JIOPUYECKOTO CJI0MKEHMUS UCIIOIb3YIOT CBASKY «MIIH» .




OCHOBBbI NNOrMKW: NOru4eckKkue BenninHel u opmynbi

Tabauna Ha puc. 3.1 uanOCTPpUPYeT BCe IPaBHUJIA BBINIOJIHEHUHA TPeX
Joruuecknx omepanuii. Taxyio Tabauiy HasbiBalOT TaOJMHIEH HCTHH-
gocTH. B Heii 6yxBaMu A u B 0603HaY€eHE] JIOTHYECKHUe onepaH/nl. Beau-
gypua UCTUHA o6ossauena nudpoii 1, rorngeckas pennuuna JIOFKD —
uudpoii 0.

A | B AnB | AunmB -ne-A l
0 0 0 0 1
0 1 0 1 1
1 0 0 1 0
1 1 1 l 1 0 |

Puc. 3.1. Tabnuna HCTHHHOCTH

Jloruueckne opmMyasl

B anre6Gpe uuces cymiecTByeT MOHATHE aaredpanyecKoro BEIpaMKeHusd
wiu opmyasl. Bor npumep anreGpamueckoro Beipaskenus: (a + b)2.
AHajorom 3TOro NOHATHUA B ajredpe JIOTHKHY ABJIAETCA NOHATHE JIOTHYe-
CKOT0 BEIPAKeHHNA WX JOrHYecKoi hopMyasI.

Jlornuyeckas GOPMYyJIa MOKET BKJIIOYATE B ce0s JOrHYecKHe KOHCTaH-
THI, JIOTUYECKHE MepeMeHHbIe, 3HAKH JJOrHYecKuX onepamuii. [na snusa-
HHA Ha I0CJe0BATeILHOCTH BBINOJHEHH A Olepanuil B Jorudyeckux Gop-
MyJIaX MOT'YT UCIIOJIb30BaThcA CKoOKM. IIpumep normyeckoi Gopmyibi:
He (A u B) unu C. 3necs A, B, C — jorudecKue BeJUYUHBL.

IIpu 3anucy jJoruuyeckux (GopmyJ ciaeyeT YIUTEIBATE CTAPIINHCTBO
Jorudeckux omepanuii. Jlormueckue omepamuy B NOpAJKe yObIBaHHA
cTapIIMHCTBA (ellle TOBOPSAT — PAHTa) PaclojiaraloTes TakK:

1) orpunasue (ue);

2) KOHBIOHKIUA (K);

3) AU3BIOHKINUA (Mau).

Kak u B uncI0BOi anre6pe, B IepPBYIO 04Yepeb BLINOJIHAIOTCA onepa-
nuu 6osiee BEICOKOT'O paHra.

IIpumep 1. [Iasa caeayoOIqux JJOrHIYeCKHX (GopMyJ mudpaMu CBEpXy
yKasaHa nocJIeJOBATEeJIbHOCTh BEIIIOJTHEHUS ONlePaIuii:

1 2 2 1 2 31 1 2
He AuB, AmvimBuC, AunBwuwmnaeC, (Aunmxu B)uC.

4-207




Oa3zax naHHbIX

IIpumep 2. Beruuciaum sHaYeHHE JOTHIECKOM hopmyIBL
He (A u B) unu C
IIpH CJIeAYIOINX 8HAYeHHAX ImepeMeHHBIX: A = JIOMKD, B = NICTHUHA,
C = JIO¥b.

Ilopsinox BBIYMCIEHHMSA TAKOW: CHAYAJA BEINOTHAETCS ONEPALES B
ckoOkax (i), 3aTeM OTpUIaHKeE (He) U ITocefHel Ollepalis JJOTHUECKOTO
CcJIOXKeHusd (Mam):

1) JIOKDb u UICTUHA = JIOXKb;

2) e JIOXKb = UICTHUHA;

3) MICTUHA wmau JIOJKH = UICTUHA.

CneposaresnnHO, B pesysbrare moaydeHo anavenne MCTHUHA.

9T00BI HONYyYHUTh BCEBO3MOMKHBIE 3HAYCHHSA JIOTHUECKOH (DOPMYJIBI,
HYHO IJIf Hee IIOCTPOUTh TabJIuIy HCTUHHOCTH. B Tabaune neruEHOCTH
nepe0uparTCA BCe BADHAHTHI 3HAYEHUI TepeMEeHHBIX,, BXOASIIUX B ¢op-
MyJay, ¥ AJf KamI0r0 BAPDMAHTA BEIYMCIAETCH pe3yabTaT. IIoCKOIbKY
Kaykjad IepeMeHHasa MOKeT NPUHUMATE TOJIBKO ABA 3HAYEHUH, TO YHCJIIO
CTPOK B TabJuIle HCTUHHOCTH JJA (DOPMYJIBI, COAepIKaIIeil n mepeMeH-
HBIX, OyzeT paBHO 27,

IIpumep 3. IMonyuum TabIMIy HMCTUHHOCTH IJS PACCMOTPEHHOM
BeIE GopmyJibl He (A u B) nau C . ITockonbKy OHA COXEPIKUT 3 TepeMeH-
HbIe, TO Tabnuna 6yxer umers 8 cTpok (23 = 8).

U P B P P S o
e ] _

olo|o]| o 1 1
odiotu] o 1
‘o [1 0| o 1 1
REE B 1 1
1|00 o 1 §
1 o1 o 1 1

T Te | 0 0
t i1 l1l 1 0

Cronb11s! cieBa HAIPABO PACIIOJIOMNKEHBI B IOPSA/IKE BEITIOJIHAEMBIX Ole-
pauuii, Oxazanocsk, UTo JaHHaA GopMyaa npuaumaer saadesne MCTHUHA
BO BCex cjaydasx, Kpome ogHOro: A = UCTHUHA, B = UCTHHA,
C = JIOMb. B atom cnyuae ee saauenne — JIOMKD.



KopoTko o rmnaBHOM

PopMarbHaAA JOTHKA — HayKa 0 (JOPMAax JOTHYECKUX PACCYIKICHUI,
OCHOBaHHAA APHUCTOTEJNEM.

Anrebpa JJOTHKY — MaTeMaTHYeCKUil anmapar JIOTuKH.

Jlormueckas BeJIMUHHA: KOHCTAHTA WJIU IIepeMeHHAas1, NIPHMHUMAIOIIaa
anavenus MCTUHA unu JIOFKD.

OcHOBHBIE JJOTHYECKHE OIlepaluu: OTpHIaHUe, JIOTMYeCKoe YMHOXKe-
Hue (KOH'BIOHKIIUSA), IOTHUECKOe CI0KeHne (U3 BIOHKINA).

OrpunaHue U3MeHseT 3HaYeHNe JOIHIeCKOW BeJMYNHbl HAa IPOTUBO-
IIOJIOKHOE; Pe3YJIBTAT JIOTHYEeCKOT0 YMHOKeHUA — HMCTHHA TOJBKO TOr-
ia, KOr/ia MCTUHHEI 00a oIepaHza; pe3yJbTaT JOIHYEeCKOT0 CIOXKeHHA —
HCTHHA, eCJIA 3HaUeHne XOTsA Obl 0JHOTO ONepaHia UCTHHHO.

Jloruueckas opMyJia: BeIpaXkeHue, cofepikaliee JOTUIECKHAE BeJIn-
YMHBI ¥ 3HAKY JIOTHYECKHUX ONeparui.

IlopAXOK BHIMOJHEHUS ONepanuii B JIOTHUECKOM BbIPaKeHHUH onpeze-
JIfeTCH CTAPUIMHCTBOM OIepanuii U paccTaHoBKo# ckobok. B mepmyio
odepe/ib BHITIOJHAIOTCH onepanuu B ckobKax. Jloruiueckue onepanuu 1o
yOBIBAHMIO CTAPIIMHCTBA PACIIOJIOMKEHE] TAK: He, H, HJIH.

Tabauia HCTHHHOCTH — TabaHUIla, OTpa)kaonias 3aBHCHMOCTE 3HAYe-

HUH JIOTUYeCKON (DOPMYJIBI OT BXOJASIIUX B Hee IePeMEeHHBIX JIOrH4Ye-
CKHUX BEJIHYHNH.

Bonpocbl 1 3agaHus

1. Kaxwue npobiemsr pemaer dopManbHad JOrHKA?

2. OnpepieuTe OCHOBHLIE NOHATHSA ajaredpbl JOTHKH: JIOTHUECKAas BeJIUMUYMHA,
JIOrHYecKad onepanusd, Jorudeckas popmMyia.

3. ChopmynupyiiTe NPABUJIA BEIIIOJIHEHHUA OCHOBHBIX JJOTHYECKHX ONepanuii.

4. Kak onpepensieTcs MOPAJOK BLINOJHEHNAA JOTHYECKHUX OIepPAIMid B JJorHye-
CKHX opmymax?

5. IIycrs @, b, ¢ — JOruYecKme BeJIMYMHEL, KOTOPbIE HMMEIOT CJIeAyIOllue 3Have-
ausa: a = ACTHHA, b = JIOKDb, ¢ = UCTHUHA. OnpenenuTs pe3yabTaThl
BBIYHCJIEHHUSA CIEAYIONUX JIOTHUeCKHUX (OopMYyI:

1)anb; 4)a u bunu c; 7) (@ v b) u (¢ mam b);
2)a nnm b; 5)a nmmu buc; 8) me (a mau b) u (¢ nam b);
3)aeanmub; 6)meaunambuc; 9 uEe(aunbuc).

6. ITocTpoiiTe TAOAUIEI MCTHHHOCTH AJA JOrHYECKHX (OPMYJ IOJ HOMepamu
3-9 13 npeABIAYIIETO 3aJaHNA.



XpaHeHue u o6paborka nHpopmauum B 6azax gaHHbIX

§14

YcnoBus Bbibopa
" NPOCTbIE NOruYecKnue BbipaXkKeHus

OcHoeéHbie membL napazpaga:
" NOHAMUE JOZULECK020 BbLPANCCHUS;
" onepayuu OMHOULEHUS;
¥ 3anpoc Ha 6bI60PKY U NPOCMbLE LOZUHECKUE BbLDANCCHUA.

IonaTHEe JOrMYeCKOro BHIpaKeHu s

Hare Bcero 1A cupaBKy TPeOyIOTCA He BCe 3aIIMCH, 4 TOJBKO YACTh U3
HHX, YAOBJETBOPAOIIAA KAKOMY-TO YCI0BHIO. DTO YCJIOBUE HA3BIBAETCA
ycuosuem BbiGopa. Hanpumep, ms rabiuust «Iloroma» Ttpebyercs
y3HAaTh, B KAKHeE JHH LIeJI JOK/b; WX B3 TaOMuIsl « PakyJIbTaATUBEI» —
KTO 3aHHMAETCA O[HOBPEMEHHO IIBETOBOJACTBOM M TAHIIAMH; MJIH U3 Tab-
JIUIBL « Y CIeBaeMOCTh» IOJYYHTH CIMCOK BCEX OTJIMUHUKOB IO ajarebpe
U (pusuke.

B xomarnax CYB]I ycioBue Beibopa 3anuckiBaercsa B opMe Joruge-
CKOT'0 BhIPAKeHHs.

Jloruyeckoe BbIpakeHue, MOJOOHO MATEMaTHUYECKOMY BbIPAYKEHHIO,
BBINIOJIHAETCH (BBIYMCIAETCA), HO B PE3YJIbTaTe MOJyJaeTcs He UHUCIIO,
a jJorudeckoe 3HadeHue: uctuHa (true) mau noxs (false). Jlormueckoe
8HaYeHHE — JTO BCeTra OTBET Ha BOIIPOC, HCTHHHO JIXA JAHHOE BhICKA3KI-
BaHMHE.

B rabaune 3.4 nmpuBeJeHB! JIOrHYECKUe 3HAUEHUS HEKOTODPHIX BbI-
CKa3BIBaHMWH, OTHOCAIUXCA K TPEM PACCMOTPEeHHBIM Bhimte BJI.

Tabauna 3.4. BeicKasblBaHUA U UX JIOTHYECKHe 3HAYEHU A

BrickaspiBaHue Homep 3amucu 3HaueHHe
ey B]l «ITozoda»
1. NpeT poxnap. 1 JIOKE
2 ,ﬁamenme 6onblwe 740 mm pT. CT. 2 HCTHHA
3. Bnm;uocm He 100%. 3 JIOK B

| Bl «Jomawnas 6ubruomexas

‘4. KHWra CTouUT HUXe NATOR NoNKu. 3 HCTHHA

/5. ABTOp KHUrn — ToncToin J1.H. 3 JIOXKb




Ycnoeus BeiGopa v NpocTbie JIOrMYecKne BbipaXeHus

Oxonuanue Tabu. 3.4

BeickassiBanue | Homep 3anucu | 3nauenue

B]l «®Paxyromamuesl»

6. damunua yyeHuka — PycaHos, 1 HMCTHHA |

1
7. Y4eHuK 3aHMMaeTCs LUBEeTOBOACTEOM. 1 JIOKb |
8. YyeHuK 3aHMMaeTCs TaHuamm. 1 HCTHHA

Bor kak Beiraaaar 8 komaggax CYB]I morudeckue BeIpasKeHus, COOT-
BeTCTBYIOIIME BOCHMY BHICKA3BIBAHUAM, IPUBEAEHHBIM B Ta0JI. 3.4:

1. OCAJIKH = "nowas” 5. ABTOP = "Toncroit JI.LH."”
2. TABJIEHHUE > 740 6. DAMUJINA = "Pycanos”
3. BTAXKHOCTEB <> 100 7. IIBETOBOJICTBO
4. TIOJIKA < 5 8. TAHIIBI

Onepanyuu OTHOIIEHH A

IllecTs MEPBBIX JIOTMYECKHUX BBIDAXKEHMN HABBIBAIOTCS OTHOUIEHH-
Mu. B Ka)KJ0M U3 HUX AMA I0JiA 623kl JaHHBIX CBA3AHO C COOTBETCTBY-
JOLIMMY BHAYEHMU MY 3HAKAMH OTHOIIEeHHIi. BoT BCce BO3MOYKHBIE 3HAKH
OTHOIIIEHHUI:

= PpAaBHO; < MeHbIIe;
<> He PABHO; >= (QoJibllie HJIA PaBHO;
> Poabe; <= MeHbIIle WJIHA PaBHO.

Kak BRIIOJHAIOTCA OTHOLIEHUS [JI5 YHUCJIOBBIX BEJIMYMH, BAM JAOJMHO
GBITH IOHATHO U3 MaTeMaTuKH. (B MaTeMaTHKe OTHOILIEHNAA HA3BIBAIOTCA
HepaBeHcTBaMu. ) JLJIA CHMBOJIBHBIX BeJIMUUH Tpebyercs NoACHeHHUe.

OmHuowerue «pPaéHo» UCMUHHO 0N 08YX CUMBONLHLLX GENULUH,
ecau ux OJUHbL 00UHAKO8bL U 8Ce COOMEEMCMEYOULUE CUMEO0IbL COBNA-
datom. ClrefyeT y9UTBIBATh, 4TO Ipobes — aTo Toxe cumMBoJi. Hanpumep,
OTHOIIIEHUE

ABTOP="Benses A.P."
He OyAeT MCTMHHBLIM HHU JJIA OZHON 3anMcy Halnei TabauIlbl, TOCKOABKY

B TabiInIle Beade MeXAY (haMuaueil 1 MHUIIHATIAMH CTOUT OJUH mpobe,
a B JaHHOM OTHOIIIEHUH — JBa.




aHeHue M 00paboTka uHpopMmaunm B 6a3ax NaHHbIX

CuMBOJIbHBIE BEJITHYNHBLI MOMKHO COMOCTABIATE ¥ B OTHOIIeHUAX A
>, <=, >=. 3/1eCh yIIOPALOYEHHOCTH CJOB (II0CIe0BaATeIbHOCTEH CHM-
BOJIOB) Ollpe/iesisieTcs Mo ajndaBUTHOMY NpuHIMNY. BoT dpparmMenT us
opdorpaduyeckoro croBaps, CoAePIKAIIUI OCTeJOBATEIBHO PACIIO-
JIOKeHHBbIe B HEM CJI0Ba:

Keapmem, KOMNOHEHM, KOHB8EPM, KOHBYIbCUA.

Me:x Ay 9THUMHM CIOBAMY MCTUHHBI CJIeVIONIMe OTHOIICHMAM:
Keapmem < KOMNOHEHM;
KOMNOHEHm < KOH8epm.;
KOHBEepM < KOHBYAbCUA.

SHaYeHUs MOJIel TUIIA «ZaTa» IPY BINOJHEHNH OTHOIIEHUH CPaBHH-
BAIOTCHA B COOTBETCTBHH C KaJleHAAPHON Ioc/Ie 0BaTesIbHOCTEI0. Hampu-
Mep, MICTHHHBI OTHOIIEHH A

3/12/1998 < 23/04/2001;
24/09/2004 > 23/09/2004.

B mexoroprix CYB]l mcnonbayercsa THH «BPeMA» CO CJHEAVIOL{AM
opmarom sHavenuit: H4:MM:CC (gacel, MUHYTEHI, ceKyHAbI). IIpn
BEINOJTHEHUM OTHOIIEHHH YUYHUTHIBAETCH XPOHOJOIMYECKasd IOCIemo-
BaTenbHOCTh. Hanpumep, MCTUHHBI OTHOIIEHHUA:

12:53:08 > 03:40:00;
23:05:12 < 23:05:13.

A renepb BepHeMCH K NPHUBEJEHHBIM BHINIEe IPHMEPAM JIOTHYECKHX
BhIpakeHui. B npumepax 7 u 8 HeT HUKaKMX 3HAKOB OTHOMEHMI, [leso B
TOM, 4TO nosasi ¢ umenamu IIBETOBOCTBO u TAHIIBLI umeror Jsoru-
yeckui Tun. IloaTomy B Ka 10 3alIMCH UX 3HAYEHHUSA — JTO JIOTUYECKHe
BEJIMYHUHBL «JIOKb», «ACTHHA»,

Odna éeruvuna n0zuveckKozo muna — npocmeiluias Gopma 102u-
YecK02z0 8bIPANCCHUS.

3anpoc Ha BEIGOPKY M IPOCTHIE JOTMYECKHe BhIPAKeHNs

3anuireM HECKOJbKO KOMaHJ JJIf IOJYYEeHUA CIPABKH, HCHOIb3YS
ycaoBudA BeIGopa. Bor Kak BEINIAZUAT KOMaHAA 3a11poca nEGOPMauy U3
BIl «IToroga» 0 faTax BCexX JOKAJHABBIX THeIi:

. BeiOpaTs [JEHD rpe OCAJIKU = "goxkap”

B uTOroByio cpaBKy nmonagyT JHIOb T 3alUCH, I KOTOPBIX UCTHH-
HO YCJIOBUE MOUCKA. 3HAUUT, MOJYIHM:




Yecnosus BeiDOpa v NpoCcThie nornyeckne Bl

IIEHB
18/03/2007
CJIE,E[YKOI.LI&J! KOMAaHIa nmo3BoJisaeT BEIBECTH JATHI ¥ BJIaXHOCTD, 2007~

BETCTBYIOIIME TEM IHAM, KOrja aTrMoc(epHoe AaBieHue OBIJIO BBILIE
745 MM pT. CT.:

.ei6pats [IEHD, BIIASKHOCTB rae JABJIEHUE > 745.

IEHB BIIAJKHOCTH
15/03/2007 67

' 16/03/2007 62
19/03/2007 | 87

Banumem KoMaHay 3ampoca cnpaBkyu K Bl «Jlomamuss Gubmnore-
Kas»: BLIBECTH HA3BAHUA KHUT ¥ (aMUIMUH ¥ HHHIIMAJIEI aBTOPOB, hamu-
JIMM KOTOPHIX HaumHaloTed ¢ 6ykssl «O» 1 fanee 110 andasuTy:

.Bei6paTs ABTOP, HABBAHMUE rpe ABTOP >= o

ABTOP HA3BAHUE
Typreres U.C. - IlosecTH 1 paccKasbl
Onema 0. K. . MabpanHOe
Teiaasos 10.H. Kroxnaa
Tonacroit JI.H. . IlosecTH M PACCKA3kBI

A reneps 3anpoc K Bl «@axyabTaTHBbI» : BBIBECTH CIIHCOK damunuit
BCeX YUEHMKOB, MOCeIaIuX TaHIbL:

.Bei6paTs PAMUJINSA rae TAHIIBI.

. ®AMUIINSA
Pycanos
3oroBa

IInanuaAa

Bmpamenne, cocTofAlee U3 MMEHH IIOJsHA JIOTHYeCcKOoIro THIa
WJIM OJHOI'0 OTHOIIIEeHHHA, 6yneM Ha3bIBATH IPOCTHIM JOTrHYe-
CKHM BbIpaeHHeM.




XpaHeHue u o6paboTka nudpopmauum 8 6azax DaHHbIX

Muorue CYB]I 103BONAIOT B OTHOMEHHUAX UCIOIb3OBATE apubpmern-
eCKHe BRIDAXKeHUsA. APU(PMeTHIeCKHe BHIDA’KEHHS MOTYT BKJIIOUATEH
B cebs umcsa, uMeHa noJsieil YMCI0BOTO THIA, 3HAKHU apU(PMeTHIeCKUX

onepauwii, Kpyrisle cKooxku”,

Paccmorpum 6asy namubIX, comep:Kauyo TablIuiy ycreBaeMOCTH

Y4YeHHKOB (cM. Taba. 2.3).

Tpebyercs mosyuurs cnucok yueHMKoB, Y KOTOpBIX cymMma 6ajyioB
110 ryMaHMTADHBEIM HpeaMeTaM GoJbile, YeM 110 eCTeCTBeHHEBIM. Cuegyer

OTAaTh KOMaHoy:
-BeiGpaTs YVUYEHUK rne PYCCKUM + UCTOPUS +
MY3BIKA > AJITEBPA + XUMMUS + GPUIUKA

B pesyabrare nomyunm:

VYYEHUEK
Boros HBan

l'ankwnaa Hura

Craenyromas komania sanpammsaer GaMUINK YYeHUKOB,
OLeHKa IT0 ayirebpe BhIIIe UX CpeIHEro 6asa;

-BbIGpars YYEHUK rxe AJITEBPA > (PYCCKUH +
AJITEBPA + XUMUS + PUBUKA + UICTOPUS +
MV3bIKA)/6

YYEHHUE

‘ Anuxun Ilerp
| Tankuuaa Huma

KopoTko o rnaBHom

HO MOYKeT NMPUHUMATE BCEI'0 [BA 3HAUEHWS: MCTHHA (true)
(false).

I'MYeCKOro THIa.
Orsomenune — (opma sorugeckoro BEIDAYKEHUA,

HUJA IPUMEHHMBI KO BCeM THIIAM IOJIeH.

CKUX BBIDAXKEHWIH.

*®

Y KOTOPBIX

Jlornueckoe BbIpaXeHue BBIUYHCIAETCA IMOL00HO MaTeMaTH4YecKoMy,

HJIH JIOXKB

IIpocreitmas opma J1OrHUeCKOro BEIpasKeHnA — OIHA BEJIMYMHA JIO-

CymiecTByIOT mecTh BUOB OTHOINEHUIA: «PaBHO», «HE PABHO», «B0OJIB-
Ie», «MeHbIle», «GoJbIe UM DABHO» , « MEHBIIIe MJIX PaBHO» . OTHOIIe-

Yenosus Beibopa B KOManaax CYB]I sanuceiBaroTcsa B BHZE JIOMHTe-

B mexoropeix CYBJI Takas BO3MOMHOCTE peanusyercsa 4yepes CHeNHAJIBLHO

OpraHu3yeMbIe BEIUYHCIAeMbIe TOJIS.




Ycnoeusa Bblﬁopa M NpoOCThLIe Norn4eckue BbipaxeHus

Bonpochl 1 3agaHnn

1

2
3
4

o

6

7

. Kaxyio pons Bemmosasier yeaosue peibopa? ITociie kakoro ciry:xkeGHOro ciosa
BaIUCHLIBAETCA BTO YCIOBUE B KOMaH/le BbIGpaTs?

. Uro Taxoe Joruueckoe Bripaskenne? Kaxne 3HaueHHA OHO IpUHAMAaET?
. Kaxoe jiorayeckoe BEIpaXKeHUe HA3bIBAETCS IPOCTHIM?

Kakue BUIBI OTHOLIEHUII HCIIONIBAYIOTCH B JIOTHUeCKUX Beipaxkenuax? Kax
3aNMCHIBAIOTCA 3HAKN OTHOIIEHHI 7

. Kak CPABHHMBAIOTCHA CHMBOJIbHEIE BeJIMYHHEI, IaTHI, JIOTHYeCKHe BeTMINHEL?

. B cregyiomux NpoCTHIX JOTHYECKHX BHIPA’KEHHAX MOCTABBTE BMECTO 3HA-
KOB BOIIPOCA TAKME 3HAKH OTHOIIEHHI, IPY KOTOPBIX 9TH BhIPaKeHU oyayT
MCTHHHBI B YKA3aHHBIX 3anucax 6a3 JaHHBIX:
a) B]l «Iloroma», 3anuck HOMED 3.
BJIAMHOCTD ? 90
OCAJIIKM ? "posxan”
6) B]I «lomamuaas 6ubauorexas, sanuck Homep 1.
ABTOP ? "Toxcroit JI.H."”
rom ? 1990
B) B]I «VcnesaemocTs», 3anuch HOMep 4.
®U3UKA ? 2
IlaHHbIe BHICKA3BIBAHUA 3aNAIINATE B JOPME MPOCTHIX JOTHIECKHUX BBIPaKe-
HWi 1 onpejeATe Pe3yJIbTaT UX BhIYUCIeHUA I YKA3aHHBIX sanucei:
a) B]l «IToroga», sanuck Homep 2.
TeMmnepaTypa BEIIIE HYJIA.
OcaakoB HeT.
6) B]I «Jlomamasis 6Gubnuorexar, 3anuch HOMep 3.
Kaura nagasa B 1982 rogy.
KHura Haxo U Tca HUMKe IIATOH MOJTKH.
B) B]l «®PaxyasTaTuBbl», 3a0KUch HOMEP 4.
VaeHHUK 3aHEMAETCH IeoJorue.
damunaua yaenunsl — [lnanmaa.

8. BanumuTe CHeAYIOIIME BLICKA3LIBAHUA B ()OpMe JIOTHYECKHUX BBIpasKeHui

9

(1o BeIenpuBeeHHbIM Tabaumam BI1):
a) pamunus yuennka — He CeMeHOB;
6) y4eHUK 8aHHMAaeTCA IecJIoTHeil;
B) leEb — panbine 5 masa 1989 roaa;
r) fens — He moaxke 23 cenrabpsa 1996 roga;
1) o anredpe — He OTJIUYHO;
e) aBrop KHurH — Bessges A.P.;
%) kaura usgana go 1990 rona;
3) KHUIa HAXO[MUTCHA HE HU3KE TPeThell MOMKH.
. Banmmure B (hopMe KOMAaH/ILI BEIGPATH 3aIIPOCH, HCIOJIb3YIONINE B KAYECTBE
YCJIOBHIl TIPOCTHIE JIOTHYECKHE BRIDAXKeHUs, IMOJNYyUYeHHbIe B Pe3yabTaTe
BBINOJHEHUA TPEeALIAYVIIETO 3alaHUA.

EK LLOP: YacTb 2, maga 3, § 13. IOP Ne 2, 3, 8.

)




XpaHeHue n o6paborka nupopmaummn B 6azax AaHHbIX

§ 15

Ycnosus BbiIOOpa U CNOXHbIE NIOru4eckKkme
BbiPaXXeHus

Ocrnosénbie membL napazpaga:
© NpuMepbl CLONCHLLX NOZULECKUX BbLPANCCHULL;
* UCNOAb306aHUE LOZULECKUX ONEPALLIL 8 YCLOBUAX BbLOOPKU;
“ NOpAJOK BbLNONEHUA ONEPAYUTL 8 CLONCHOM YCLOBUL ebL0opKU.

IIpaMepsI COMKHBIX JJOTHYSCKHX BHIPAIKeHHIT

PaccmoTpum eme ogHy rpynmy BhickaseiBauMit (Tabnr. 3.5). Bynem
CYMTATD BEICKA3blBAHUE UCTUHHBIM, ecau B Bl nmeerca xors 661 014 3a-
IHCH, AJIA KOTOPOH OHO CIIPaBeJINBO.

Tab6auna 3.5. BolcKassIBAHNA U UX JOTHYECKUE 3HAYCHUS

Bmcnaaunanne 3uauenne

.B,H «dbmcyabmamueu»

| 1. Pycaﬂoa 3aHumaeTc;| reonoruven. MCTHHA

2 LIJnnnnHa nocemaer ¢axynbramaba HCTHHA

| B,H «Vcnesaeuocmw

3 Y Anumua no d)uanxe TonmM4, Tom 5. i k. némna

4 y Fanxnnou no an?eﬁ_p;a He ;uaoﬁxa o | HCTHHA
= W B,ZI «Hozo@a» 7= .

5 15 mapra 2007 rc roaa 6bIn 0caaKm. _ ] [r—

6 17 MapTa 2007 rofa BnaxHocTb 6|=u1a MeHbLue 100%. - .n_mm;

B,IJ[ «,Ho.uawm 6u6.momexa»

7 B 6u6nu0'rexe ecn. KHUru Bensesa A. P , U30aHHbIE He paHee HCTHHA
1990 roaa.
| 8 B ﬁnﬁnuorexe ecn. KHUMM Toncmro ﬂ H unm Typreueaa n. C HCTHHA

Kaxxzoe u3 oTux BBICKa3BIBAHUU OGBLeAUHSET B cebe 3HAYCHUS He-
CKOJIEKHX [OJIeH 0AHOBPeMeHHO. I10aTOMY OHHM He MOTYT GBITh 3aITHMCAHbI
B (hopMe NPOCTHIX JOTHYECKUX BhIPAKEHHI.




Ycnosus BeiOOPa U CNOXHBIE NIOrMYeckKkue BbipaXkeHus

Hcnons3oBaHHe JJOrMYECKHX ONepPalMii B yCIOBHAX BEIGODKH

BoT kak sanmMCcBIBAIOTCA COOTBETCTBYIONHE JIOTMYeCKYe BhIDAYKeHUA:

1. PAMUIIUA="Pycanos” u 'EQJIOI'UA

2. PAMUWINA="nsoura"” u (IIBETOBOACTBO nan
TEOJIOTU A nau TAHIIBI)

. VYEHUK="Anuku# [lerp"” u (PU3UKA=4 nan PU3UKA=5)

. He AJITEBPA=2 u YYEHUK="Tankuna Huna"

. JIEHb=15/03/2007 u (OCAIKN="noxap" mau OCAJTKH=
"cHer")

. JEHb=17,/03/2007 u BJIAYXHOCTb<100

. ABTOP="Benses A.P." u I'OJ[>=1990

. ABTOP="Toucroit JI.H." wmu ABTOP="Typrenes 1.C."

31ech KpoOMe 3HAKOMBIX BaM OTHOINEHUH U MMEH JIOTUYECKUX IOoJIei
HCIIOJNIB3YIOTCH CMBICJIOBBIE CBA3KU M, MM, He. JTO ciays;kebOHBIE CI0Ba,
KOTOpEIe BEIIOJHSAIOT POJIb 3HAKOB JIOTHYECKHX ONepanMii: ¥ — JIOTH-
yecKoe YMHOYKeHHe (KOHBIOHKIHA); MJIAM — JIOTHYECKOe CJIOMKeHue
(IU3BIOHKIIMSA); He — OTPUIlaHUe (HHBEepCHd).

WS ke Ww

-

;‘vé . BeIpakeHwue, cojepikalnee JIOTUYeCcKHue onepanuu, oygeM Ha-
¥ o = ) 3BIBATH CJHAOKHBIM JIOTHYECKHM BhIpajKeHHeM.
IIpumep 1.

IIycrs TpebyeTcs moNyuyuTh crpasky o KHurax Beasiesa A.P., uajgan-
HBIX He paubire 1990 roxa, c ykasanueM HA3BaHUA KHUTH, I'0Ja U3JaHUAA
M IOJIKHM, Ha KOTOPO¥ cTouT KHUra. CooTBeTCTBYIOIIAA KOMaHAa HMeeT
BHJ:

.BeiopaTs HABBAHMUE, I'OJI, IIOJIKA rane ABTOP=
"Bensies A.P." n I'O1>=1990

dopMupoOBaHUE CIPABKY IMPOMCXOIUT B TAKOH NOCIEA0BATEILHOCTH!
CHavYaJia BRIPE3aoTCA ¥ CKIeNBAIOTCA B OHY TaOJIMUIly BCe CTPOKH, YIOB-
neTBOpsAIomue nepsomy oraomenuio: ABTOP="Bexses A.P.". IToxy-
yaeTcs cAeAyIollee:

HOMEP =~ ABTOP | HABBAHME |  TOf | IOJKA
10001 | Bensen A.P. | Yenosex-ampubus 1987 .o B |
0005 ‘Bensen A.P. | Bseaza KBIL ﬁ__ 1990 J B |

0008 :Benaen A.P. _J.Iﬁqﬁgafnoe_ 1994 i _7




XpaHeHue un obpaborka nuHpopmauumn B 6aszax gaHHbIX

3areM M3 9TOH TAGJMIBI BHIPE3AIOTCH CTPOKH, YAOBJIETBOPAIOIIHE
BTOpOoMy oTHOomeHn10: 'OI1>=1990. ITonyuaem:

—

HOMEP ABTOP . HABBAHME | TIOA | IOJIKA |
0005 | Bemnses A.P.  B3seasa KII 1990 5

sk eGaaicll i SO SO N - ¥ 0N VRV
0008 Benses A.P. Habparnnoe 1994 ; 7

W maxoHel, BeIpe3aioTca CTOJOLBI, YKa3aHHBIE B CIIUCKe TIOJeH KO-
manabel. Ha axpaH BeIBeieTCa CpaBKa:

HA3BBAHHWE - I‘O,Ii “_H-OJIICA

3Beszna RBH 1990 5

Haﬁpanuée— o) 1_5;94 7

SHAYHUT, 8bLNOLHEHUE KOHBHOHKUUU npoucxoaum nymem nocaedosa-
meJibH020 8blpe3aHuA CMpoK U3 mad.nuubt.

IIpumep 2.
Tpebyercs nomyuurse cmucox Bcex kuur Toscroro JI.H. u Typrene-
Ba U.C. Banpoc Ha BEIGOPKY MUIIETCA TAK:

.BeiOpaTs rae ABTOP="Touctoii JI.H.” nan
ABTOP="Typrenes U.C."

B »srom cayuae  crpokwm, VIOBJIETBOPAIONINE  VCIOBUAM
ABTOP="Tomcroit JI. H." unu ABTOP="Typrenes U. C.", suipezaom-
¢ 00HO8pemenHO N3 McXogHO! Tabaunkl. Ilocie UX CKIeHBAHUA TIOJTY-
yaem:

HOMEP ABTOP HABBAHUE ros = IIOJKA
0003 Typrenes .C. | IloeecTu u pacckassl : , 1982 1
0007 Toncro# JLH. | osectn n paccKassl - 1986 | 1

IIpumep 3.

Tpebyercsa MOJYYHATH CIMCOK BCeX KHUT, KpoMe KHUTr BesseBa. 3a-
IpOoC TAKOM:

.BeiOpats ABTOP, HASBAHUE rae e ABTOP="Bensen A.P."

B aTom caryuae BeIpesaroTcA Bce CTPOKH, B KOTOPBLIX 3HAYEHHUE IIOJIA
ABTOP ne pasHo «BenseB A.P.». CTPOKH CKJIEMBAIOTCA, & U3 TIOJYUYEH-




Ycnosusa BbIOOPa U CNOXHbIE NOrMYeCcKue BbipaXeHus

HO# Tabaunsl BeipesaoTesa crosbnsr ABTOP u HASBAHME. Ilocae nx
CKJIEHBAHHUA IT0JIy4aeM CIPaBKY:

ABTOP HA3BAHHWE

Kepsyn I1. . Bpoasaru Cesepa
Typrenes U.C. _ .I_I'[oﬁec-'i-'ﬁ. ﬁ pac.c.xa.e;b-l
| Onema 10.K. “ Haﬁpaﬁnoe
“ Tmn.:-m-o_n IO_H ‘ Rrox.n# 5
Toncroir JI.H. IToBecTy 1 pacckassl

ITopsA/IOK BHINOJIHEHUSI ONIEPAIHIA B CII0MKHOM YCIOBHH BHIGOPKH

Ecau B CT0XHOM JTOT'IYECKOM BRIPAKEHUY HMeeTCH HeCKOJBKO JIOTH-
YeCcKHX OIlepaImuii, TO BOBHUKAET BOIPOC, B KAKOM NOpPAJKe UX BBIIOJI-
HUT KOMIIBIOTEDP. OTO Kacaercs BhIpAXKeHW# Iojx Homepamu 2, 3, 4, 5
B IpUBEJEHHLIX BhIIIE IPUMepax.

B jormuecKoM BBIPAKEHHUH MOMKHO HMCIIOJb30BATH KPYIJible CKOOKH.
Tak ke Kak 1 B MaTeMaTHYecKux popMyJiax, CKOOKH BJIMAIOT Ha IIOCJe-
AOBATEJBHOCTH BBINOJHEeHU A onepanuii. Onepanuu B CKOOKaX BBITTOJIHA-
I0TCA B IepPBYI0 oyepeab. Ecau HeT cK060K, TO onepanuy BEINOJHAIOTCA B
nopAjKe UX crapmuHcTBa. JIormyeckne onepanuu, Kaxk 1 apudMernye-
CKHe, UMeIOT pa3Hoe CTAPIIUHCTBO (elle ropopAT: npuopurer). Ilo yonI-
BAHMIO CTAPIIMHCTBA JIOTHYECKHe OIlePaIliH PACII0JIaraloTCs B TAKOM I10-
pAnKe:

1) orpunanue (ue);

2) KOH'BIOHKIUA (H);

3) I3 BIOHKINA (HIH).

Huoxe mpuBejeHBI JBAa JIOTHYECKHMX BBIPAKEHHHA, OTJIHYAIOIIHECH
TONBKO ckoOkamu. [udpsr Ha BHAKAMY JJOTHYECKUX ONepanuii yKassl-
BAIOT HA IOCJEA0BATEILHOCTE UX BhIIOJHEHHA.

1 3 2
(IoJ1=1987 nau I'OJ1=1986) u (IIOJIKA=5 nam ITOJIKA=1)
2 1 3

ro1=1987 nam I'0/1=1986 u IIOJIKA=>5 nau IIOJIKA=1

ITepBoe BEIpaskeHHEe NCTUHHO AJIA 3anuceii c Homepamu 1, 4, 7. Bropoe
MCTUHHO JAJdA 3anuceil ¢ Homepamu 1, 3, 4, 6, 7. ITocrapaiiTeck MOHATH
mouemy.
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XpaHeHue n o6paboTka uHdpopmauum B 6azax gaHHbIX

KopoTtko o rnaBHom

CiiokHOEe JIOTHY9ecKoe BhIPayKeHUe COAEPIKUT JIOTHYeCKHe ONepaH/bl
(OTHOIIEHUA, TIOJISI) A JIOTUIECKHUEe OIlepaIlii.

BriGopKy 3amuceii o CI0MKHOMY JIOTHYECKOMY BHIDAMKEHHIO MOXKHO
paccMATpHBATE KAK MOCJIEOBATENBLHOCTh «BBIPE3AHUI» M «CKJIEHBa-
HHH» CTPOK TAOJIHIIEI.

BeInosHeHne KOH'BIOHKIIMHA IIPOUCXOAUT ILYTEM IOCIeA0BATEILHOIO BhI-
pesaHusA CTPOK U3 TAOIHIIEI, YIOBIETBOPAIIINX CHAYAJIA [IEPBOMY OIIepaH-
Zly, 3aT€M BTOPOMY H T. 1.

BrinonrHenue qU3BIOHKIWA IPOUCKXOAUT IIYTEM OAHOBPEMEHHOI'O BBI-
pe3aHudA CTPOK, YAOBJIETBOPAIIINX KarKI0MYy OIepPaHAY U CKJICHBAHUA
UX B OfHY Tabnumy.

BrinmosHeHENe OTPULIAHUA TPOMCXOLUT IIYTEM YAAJEHUSA U3 TAGIHUIILI
BCeX 3anuceil, yIOBIETBOPAIOIIUX OMEPAHAY .

ITopaznok BBIMOJIHEHNS ONIePAIlHi B JIOT'HYECKOM BhIPAKEeHUH OIpeiess-
eTCA CTAPIIMHCTBOM Ollepallui ¥ pacCTaHOBKOM cK0O0OK. B mepByIo ouepean
BBINOJIHAIOTCS Ollepanuy B cKoOKax. JIoruueckue onepanuu 1o yosIBaHUIO
CTapIIMHCTBA PACIIOJIOMKEHEI TAK: He, M, WIIH.

Bonpochl u 3apaHun

1. B yem pasnuume MeKAY IPOCTHIMH M CHOMKHBIMHU JOIMYECKHUMH BEIDAXKe-
HAAMHA?
2. ChopmynupyiiTe npaBuia BeIG0pa 3anuceii o yCJI0BHIO, MIPEACTABIAIOMIEMY
CJIO¥KHOE JIOTHYECKOe BEIPDAYKEHHUE, B TEDMHHAX «BBIPE3ATh», «CKJIEHTh» .
3. Hanumure KoMaHAbI BEIGOPKY [JI5 MOJIYYEHUS CIPABKH C UCIIOIL30BAHUEM
CIIOKHBIX JOTHYECKHX BhIpDAXKeHHH:
« OmpeAeHTH Bce AaTht A0 17 mapra, korga remnepaTtypa 6b11a BeIIIe HYJISA;
« ONpeleJHTh (GAMHIMHK BCeX YUEHHKOB, KOTODbIE IOCEIAI0T TAHIbI, HO He
MOCemanT (GakyIETATHE IO TEOJOTHH;
» HONYYUTH CIMCOK BCEX OTIMYHUKOR 110 I'YMAHUTAPHBIM JACIUILIAHAM;
« OIpelesHuTh MONKY, HAa KoTopo# crour kHHra Toiseroro JI.LH. «IloBecTn
M PacCKasbl»;
« ONpeReIuTh (aAMUJINHA ABTOPOB KHUT ¢ HazBaHHeM «[loBecTH 1 paccKassi»,
BRINYINEHHBIX 10 1985 rona;
+ IIOJIYYHTH HHBEHTAPHEIE HOMEPA BCeX KHHT, CTOAIAX HA IATOH U ceAbMOit
IMOJIKAaX;
+ MOJYYHUTH (GaMHUIMKA ABTOPOB ¥ HAZBAHUSA KHUT, BREITYIIEHHBIX B IEPHOJ
¢ 1985 o 1990 rox;
» TIOJYYUTH HHBEHTAPHLIE HOMEPA BCEX KHHT, CTOAIIUX HUXKE OATOM NONKHA
Hu u3xaHHbIX mociae 1990 roaa.

EK LUOP: Yacrtb 2, rnaea 3, § 14. LIOP Ne 2, 3, 8.




leHne u npoGasneHue 3anucen

voaneHuve u nodoasneHue

OcHoeHble membl napazpagpa:
KomaHda 6bL60PKU C napamempom COPIMUpPoOSKU;
K04 COPMUPOBKU,
COPMUPOBKA NO HECKOLbKUM KAIOYAM,;
KomandvL yoanenua u dobasnenusa sanuceil.

Komanna BsI60pKH ¢ IApaAMeTPOM COPTHPOBKH

OueHb YaCTO 3aMIKUCH B TAOIHIIAX OBIBAIOT YIIOPALOYEHEI II0 KAKOMY-TO
npaswiry. Hanupumep, B Tesie)OHHBIX CIPABOYHHKAX — B al(aBUTHOM
nopsaxke damuauit abOHEHTOB; B PACIMCAHUM IBUYKEHUSA IOE3J0B —
B IOPAJKE BpeMEeHHU OTHpasjieHusd; B Tabaune ¢pyrb6oasHOr0 Y4eMIHOoHA-
Ta — 10 BO3PACTAHHUIO HOMEPOB MECT, KOTOPhIE 3aHHMAIOT KOMAaH/bI.

Ilpomecc ymopaxoueHusa 3anuceili B Tabiauie Ha3LIBaeTcs COp-
THPOBKOMK. [[J1 BEIMOTHEHUSA COPTUPOBKY SO HA OBITE yKasaHa Caeny-
omas uaHbopManua:

a) Mo 3HAYEeHHUIO KAKOI0 II0JIsA IPOU3BOAUTL COPTHPOBKY;

0) B KaKOM IOPAJKE COPTHPOBATH 3AIUCH (110 BO3PACTAHMIO HUJIN yOBI-
BaHWIO 3HAYECHUN 0JIA).

B xomaHAy BEIGOPKH MOMHO A00aBUTH IapaMeTPhl COPTUPOBKH, B CO-
OTBETCTBHHU C KOTOPBIMU OYAyT yIOPAJ0YEeHE] CTPOKH B UTOTOBOM Tab/ImM-
ne. B rakom cuaydae opmar KomaHIbl BBIDOPDKHM CTAHOBHUTCS CJIEAY-
JOIIMM:

.BEIOpPaTh <CIITMCOK BLIBOJHMMEIX ITOJIEH>
rae <ycJoBus BeiOopa>
COPTHPOBATH <KJIIOY COPTHPOBKM >
o <HNOPAJAOK COPTHPOBKH>

K04 copTHpOBKH

Kr09oM COPTHPOBKHM HAa3bIBAETCH IOJe, 10 3HAUEHHMIO KOTOPOTO
IIPOU3BONUTCSA COPTHPOBKA. BO3MOKHEI Ba BADHAHTA NOPAJKA COPTH-
POBKH: II0 BO3PACTAHUIO 3HAYEHHI KJI0UYa M N0 yOBIBAHWIO 3HAYEHUN
KJII04Aa.

Orcoprupyem 3sanucu Tabnuner «Iloroga» mo yberIBaHMIO 3HAYEHMI
BJIayKHOCTH. [I71 5TOr0 HYKHO OTHATH KOMAaHAY:

.BeIOpaTs Bce coptupoBats BJIAHIHOCTD mo yOriBanuI0

&




XpaHeHue n o6paboTka nipopmaunm B 6a3zax paHHbIX

B pesysbrare BBINOJHEHHS 3TOH KOMaHABI OyAeT moJydeHA Tab/au-

na 3.6.
Ta6auua 3.6. Tabnuna «Iloroga»,
OTCOPTUPOBAHHAA IO YOBIBAHHUIO BJIAKHOCTH
HAEHb OCAIOKH TEMIIEPATYPA | [ABJIEHHUE BIIAJKHOCTD
17/03/2007 |Tyman 1,0 740 100
18/03/2007 |Moxxan 3,4 745 96
19/03/2007 |Bes ocaakos 5,2 760 87
15/03/2007 |Caer -3,5 746 67
16/03/2007 |Bes ocagxkos 0 750 62

A reneps orcoprupyem sanucu B]l « lomamusas 6ubauorexka» B anada-
BUTHOM INOpPAAKe Mo (aMUIUMAM aBTOPoB. B uTorosyio rabiauiy Beibe-
PeM TOJIBKO CBeIeHUA 0 KHUrax, u3gaHueix mnocie 1985 roga. Beisesem
Tpu nosxa: ABTOP, HABBAHUE, I'OJl. [Iyisa 8TOro HYXHO BHIOJHUTH
KOMaHJIy:

. BpeiOpaTte ABTOP, HASBAHUE, I'OJl rae 'OJ1>1985
coprupoBats ABTOP no Bospacranuio

B urore monyuum rabauny 3.7.

Tabnuna 3.7. Tabnuna «lomamusasa 6ubauorexas,
OTCOPTHPOBAHHAHA B aX(PaBUTHOM MOpAAKe (DaMUIINI aBTOPOB

ABTOP HA3BBAHHUE romn
Benses A.P. YenoBek-ampudus 1987
Bensies A.P. 3seana KOI[ 1990
Benses A.P. WabpanHnoe 1994
Kepeyn II. Bpoasru Cesepa 1991
Onema 10.K. WNabpansoe 1987
Toncroit JI.H. IToBecTn 1 pacckasbl 1986




Coprtupoeka, ynaneuue un npobasnexHue sanucei

Cop'rnpomca 0 HECKOJBKHM KJIH0YaM

Hepenko npuxoanurcsa BeTpedars TabIAIEl, B KOTOPEIX CTPOKH OTCOP-
THPOBAaHBI 10 3HAYEHUAM HECKOJbKHX moseii. Hanmpumep, ecim MblI X0-
TUM, 4TOOBI B IMoJIyueHHOMH Tabauie (cM. Tabi. 3.7) KHUTH OZJHOTO aBTOpAa
ObLIM yIOpAJOYEHBI B aI()aBUTHOM IOPAAKE UX HA3BAHUI, TO KOMaHIY
BBIOOPKHM HYKHO 3allMCATh TAK:

. Bei6paTs ABTOP, HABBAHUE, I'OJI rae TOJI1>1985
copruporats ABTOP no sospacranuio, HASBAHUE
II0 BO3pacTaHUIO

3neck yKasaHbl ABa KJI04a copruposku: nose ABTOP sBiaserca nep-
BBIM KJIIOYOM COPTHUPOBKH, moie HASBAHUE — BTOpBIM KJIIOYOM CO-
prupoBxku. CHauaja 3alMCH COPTUPYIOTCA [0 BO3PACTAHUIO 3HAYEHUIH
nepsoro kiaoua (ABTOP), sarem cpean 3anuceil ¢ OfMHAKOBEIMH 3HAUE-
HUAMH IIEPBOT'0 KJIl04a IPOMCXOAUT COPTHPOBKA 110 3HAYEHUSIM BTOPOT'O
kiaoya (HASBAHHME). B pesyabrare nosyuum Tabauiy (MoxkasaHa TOIb-
KO 4yacTh TabiuIbl, OTHOCAmAsACA K KHuram Bensesa A. P. ITopanok
OCTAJILHEIX CTPOK HE U3BMEHHUTCH):

ABTOP HA3BAHUE ron
Benses A.P. | 3esma K9I] 1990
Benses A.P. | Ha6pammoe 1994
Benses A.P. Yenoser-ambubus 1987

Komanns! ynajenus u 106aBiaeHns 3anucei

HNudopmanusa B 6asax ZAaHHBIX YACTO IOJBEPraeTcs M3MEeHEHHIM.
Hanpumep, B]] «ITorogas Kaskaslii AeHs J0/IKHA NONOAHATHCA. COCTaB
AoManrHe# 6MOGIHOTEKM TaKyKe CO BpeMeHeM MeHsercs. MbI MOKyIIaeM
KHUTH, HHOTAA AaPUM HX APY3bAM. Bee oTH MBMeHEHUs NOJIMKHBI CPasy
JKe oTpamaTbecs B 0ase JaHHBIX. ClleloBaTEIbHO, B SI3bIKe OOIIEHUA C
CYB]I nosiyKHBI IPACYTCTBOBATH KOMAaHIBI, TO3BOJIAIONAE BHOCUTH Ta-
Kue uaMeHeHus. B mameit runorernueckoit CYB]I ecTh AJI8 9THUX 1l
ABe koMaHAEL. IlepBas mo3soaser yaanaTh cTpoky ua Tabaunsl. Ee dhop-
MAaT TaKOM:

. YIAJIUTE IAe <JOUMYecKoe BhIparkeHue™>

Hrobsl yaanuts u3 Bl 04HY KOHKPETHYIO 3alliCh, HYXKHO YKas3aThb
3Ha4YeHUe KJoua aToi sanucu. Hanpumep, eciu npumeruTensHo ¥ Bl
«[lomamasasa 6ubanOTEKAa» OTAATH KOMAHLY

. yraauts rme HOMEP="0003"

TO CBEJEHUS O KHUTe IO HOMepoM 3 GyAyT UCKIIOUEHbI U3 TAOTHIIHI.

5-207




XpaHeHue n o6paboTka nHpopmaunm B 6azax AaHHbIX

Ecin o oreomrenuio ¥ BJ[ «IIIK0oJIbI» BEIDOJTHUTH KOMaHIY
. yoanuts rge N'OPOI="1lagpusck” u HOMEP HIKOJIbI=1
TO U3 TAGAUIIEI GyAeT UCKIIOUeHA BTOPAdA 3alHCh.

Bor eure npumep. Ilocire BeinmosHeHUs: KOMaH bl
. ynanurs rpe 'OI0<1985

n3 Bl «domamusas 6ubauorexka» MCUE3HYT 3allUCH ¢ HOMepamu 3, 6,
T. €. KHUTI'H, BeINyIesHble 10 1985 roxa.

Eciu ske HY)KHO yAaJUTh BCE 3aMUCH U3 TAGJMIBI, TO 3TO AesIaeTcs
KOMAaHI0H

. VAANHUTE BCe
ITpumenanue. Hacro B peansubix CYB]I 1o komaH/ie yaaduTh JHUIIb 10~

MeYaroTCsd BalUCH, IPegHA3HAYeHHEIe 1A yaaneausa. MckiaoueHne ux usa
¢haiiyia TPOUCXOAUT I1OC/IE BLINIOJHEHUA NIPOLIeAYPHI caraTHA (paitna.

Ecun ¥ roroBoii 6ase gaHHBIX Tpedyercsa 100aBUTH HOBBIE 3AIIHCH, TO
3TO BCETAa MOKHO CHeJaTh C MOMOIIBIO ViKe 3HAKOMOM BaM KOMaH/IbI:

. 100aBHTH 3aNIHCH

Ilo aToil KoMaHIEe MOJbL30BATENIO IPEAOCTABIAETCA BO3MOYKHOCTH
BBECTH 3HAUYEHU N0JIeil HOBOM 3alMcH, KOTOpas 3aHeceTcA B KOHeIl Tad-
JIMILBI.

KopoTko o rmaBHoMm

Copruposxa Bl — aTo ymopsasoueHue 3anuceil B rabiune 1mo Bospac-
TAHWIO WY YOBIBAHUIO 3HAYEHHH KAKOr0-HUOY b OJIA — KJI0Ya COPTH-
poBku. COPTHPOBKA MOYKET MPOHU3BOAUTHECA II0 HECKOJBKHMM KJHOYaMm
OJHOBPEMEHHO.

Wamenenwe cocrasa sanuceil B8 BI] npoucxoguT nyTeM yAajJeHHA He-
HY’KHBEIX 3anuceil u nobasiaenus HOBbIX. [lobaBenHas 3anuch moMeIna-
eTcA B KOHell TabIuIIbl.

0 Bonpochbl 1 3aganus

1. Yro noHUMAaETCH [0/l COPTUPOBKOIA 6a3B!I JaHHBIX ?

2, YTo TaKoe KIIOY COPTHPOBKU?

3. B kakoM ciay4ae ¥ KaKUM 00pasoM MPOM3BOAMTCH COPTHPOBKA M0 HECKOJIb-
KHUM KJI04am?

4. C noMoIIbIo KAKUX KOMaH/ H3MeHsAeTcH cocTas sanucei BI1?




CoprTuposka, ynaneHme n pobasneHme sanmcemn

5. BannmuTe KOMAH/ABI JJIS BIIOJHEeHUA caeayoniux neicreuii ¢ BII « [lomam- o
HAA Gubnuorexans:

a) COPTUPOBKHM B MOPAJKEe BO3PACTAHUSA FOAOB U3JAHUA KHUTH, UCKJIIOYAHA
KHUTH Bensiera A.P.;

6) COpPTHPOBKH 10 ABYM KJIIOYaM: B AJ(DABHTHOM IIOPAAKe (DaMUIAiT ABTOPOB
¥ 110 yOLIBAHWIO 3HAYEHHI IO/1a H3aHUA;

B) ynanesns us Bl «[Jlomamraas 6ubimorexa» Bcex 3anucei 0 KHATax, CTOA-
IIUX Ha NATOHM IoJKe u uagaaasix g0 1990 roza.

6. Onumure BIl u xomauasr CYBJ[ Ha npuMepe TeaedOoHHOH KHUIH B BallleM
MoBuIBHOM Tesedoue.

i Jog

EK LUOP: Yactb 2, rnaea 3, § 15. LIOP Ne 1, 5, 6.




XpaHenue u o6paborka nidpopmauum B 6asax AaHHbIX

YeMy Bbl AOMKHbI HAYYUTLCS,
u3yuus rnasy Il

e & o & & & @

Ocsouts oguy u3 CYB]l, uMeomuxcs B KOMIIBIOTEPDHOM KJacce.
YMeTh OTKPBIBATE ¥ IPOCMATPHUBATE I'OTOBYIO 0a3y JaHHBIX.
YMeTh co3ziaBaThs 0OHOTAGIUYHYIO 6a3y JaHHBIX.

3anuchIBATE YCIOBUA BRIGOPA B (hOpME JTOTHUECKUX BBIPAMKEHUMN .
OpranusossiBats B CYB]] sanpock! Ha BEIOOPKY.

CopTHpoBaTh TabAHUIBI 10 3aJaHHOMY KJIIOUY.

JobaBaaTes M yIaIATE 3aiCcH B 6a3e JTaHHBIX.




OpraHusaums AaHHbIX

(pensiyroHHble 6a3sb! JaHHbIX)
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Cucrema
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Mhasa IV
Tabnu4yHbie BbIYUCIEHUSA Ha KOMMbIOTEpe
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3aechk Bbl y3HaeTe:

Kak KoMnbloTEp paboTaeT ¢ Yncnamm
YTO Takoe 3NeKTPoHHas Tabnuua

KakK pelarTcs BblHUCUTESbHbIE 3a4a4u
C NMOMOLLBH 3JTEKTPOHHbBIX Tabnuy
KakK MOXHO UCMNosb3oBaTh 3J1EKTPOHHBbIE Tabnuubl
ansa MHCbOpMaU,HOHHOI'O MoaenupoBsaHua




TaGnuyHbie BbIMUCNEHUA HA KOMNbIOTEPE

§17

UcTopusa ymcen n cucTtem cHYHUCNEeHus

OcHoenbie memvL napazpaga:
W HEeNO3UYUOHHBLE CUCMEeMbL apesuocmu;
" NO3UYUOHHDLE CUCTEMbL.

Cucrema cumcreHns — 5710 €11oco6 3aTUCH YUCEST M COOTBETCTBYIOLIIE
eMy IIpaBHJIa JeHCTBUA HAJl YUCJIaMH.

PasnoobpasHble CHCTEMBI CYUCIICHHAS, KOTOPBIE CYIIECTBOBAIM PaHb-
1Ie ¥ KOTOPbIe UCIIOIb3YIOTCA B HAIle BpEMS, MOYKHO PAa3feIuTh HA Helo-
BUIIMOHHBIE X TIO3HIMOHHBIE.

Henoamnonnue CHCTeMbl APeBHOCTH

B npeeHme BpemeHa, KOrjza JIOAM HAYaJId CUHTATH, MOABHJIACH TIO-
TPeOHOCTS B 3anucH yuces. [lepBoHagasbHO KOJIMYECTBO IPEAMETOB OTO-
Gpaskasi PABHBIM KOJUYECTBOM KAKNX-HUOYAL 3HAUKOB: HACEUCK, Uep-
TOYEK, TOUEK.

Hayuenune apxeosoraMu «3alMCOK» BpPeMeH IaJle0oJHTa Ha KOCTH,
KaMHe, JiepeBe II0Ka3aJio, YTO JIIOIH CTPEMUAIUCH TPYIIIINPOBATE OTMETKH
no 3, 5, 7, 10 mryk. Takaa rpynuuposka obierdana cuer. Jloam yau-
JIUCh CYHTATh HE TOJBKO eANHUIIAMH, HO ¥ TPOMKAMM, MATEPKAMHU U IID.
ITockoNBKY NepPBBIM BHIYMCINTENBHLIM HHCTPYMEHTOM UYeJIOBEKA OBLIN
IaJIbIbl, CYET Yalne BCero Besiu rpynnamu no 5 wan 10 npeaMeTos.

B nanpreiimeM cBoe HasBaHME MOJYIUIH JECATOK
JeCATKOB (COTHA), ALCATOK coTeH (Thicaya) u T. A. Ta- g
KHe Y3JIOBble YMCJA JJA yHoOCTBA 3alMcH CTAadu 006- 1
03HAYaTh 0COOBIMM 3HAYKaMH — mudpavu. Ecau npu

mojcYeTe NPEAMETOB X 0Ka3bIBAJIOCH 2 COTHH, 5 fecar- g %
2 7 R,

)@-

6

KOB | ellle 4 IIpeJMeTa, TO IPH 3aIIMCH 3TOH BEJMYUHBI
JABAXK/IBI IOBTOPSIN 3HAK COTHH, IATH Pa3 — 3HAK Je-
CATKOB M YeThIpe pasa 3HAK eIUHHUILHL.

B makxux cucmemax cuucierHus om nonroxcenus (no-
3UWUL) 3HAKA 6 3ANUCU YLUCAA He 3A8UCUNM KOLUYEeC-
meenHoe 3HaeHue, KOmopoe o1 0003Haiaem; IT03TOMY
OHH HASBLIBAIOTCH HENO3ULUOHHBLMU CUCTMEMAMU CHUC-
JeHUA.

HenosMuMoOHHBIME CHCTEMAMH I10/Ib30BAIUCH APEB-
HU€ erunTdAHe, TPeKH, PUMJISHE ¥ HEeKOTOpLIe ADPyTHe
HapPO/Jbl APEBHOCTH.

Undpsl maiia




UcTopus YucCen n CUCTEM CHUCTIEHUS §17

ITo Hac HOILIAa PUMCKAas CUCTEMA 3aIIuCH Yuces! (PHMCKHe IuQpbI), KO-
TOpas B HEKOTOPBIX CJAy4asx NIPUMEeHAeTCA B HyMepauuu (Beka, ToMa B
cobpaHUM COUMHEHWH, rJIaBel KHUIru). B pUMCKOM cucTeéMe B KavyecTBe
uudp UCIOJIBIYIOTCA JaTUHCKHE GYKBBI:

IV XL C D M
1 5 10 50 100 500 1000

Hamnpuwmep, ynciao CCXXXII ckiaapiBaeTcsa U3 JABYX COTEH, TPeX Je-
CATKOB M JIBYX €MHUI] ¥ PABHO ABYMCTAM TPHAIIATH JBYM.

Ecau cieBa B 3alIMcH PUMCKOI'O YHCJIa CTOUT MeHbIIasA nudpa, a cupa-
Ba — OoJpInas, TO UX 3HAYEHHUA BBIYMTAIOTCS, B OCTAJBHBEIX CIyJYadx
3HaUeHNA CKJIAJbIBAIOTCA.

VI=5+1=6, a IV=5-1=4.
MCMXCVII = 1000 + (-100 + 1000) + (-10 + 100) +
+5+1+1=1997.

?p iy ?Q\

Ha Pycu Bnaore no XVIII Beka ucnosib3oBajiack HENO3UIITMOHHAA
cucTeMa caaBaHCKUX nudp. BykBsl Kupuaauus! (ciraBAHCKOTro anda-
BUTA) NMeNIU nudPOBOe 3HAUEHNE, €CJIH HAJ HUMU CTABHUJICHA CIIeIHalb-
HBI 3HaK ~ (TMrao). Hanpumep: A — 1, A — 4, P — 100. UuTepecHo,
YTO CYIIecTBOBaJM 00O3HAUYeHMA OueHb Oonbumiux BenudmH. Camas
fosbIIas BeTHYMHA HA3HIBAJIACH «KOJIOAa» U 0603HAUAIACH 3HAKOM A.
9ro umncno pasHo 10°°, Cuuranocsk, uTo «Hoje cero HeCThL YEJIOBEYECKO-
MY YMY PasyMeBaTH ».

HenosunmuoHHBIE CHCTEMBI CUMCAeHUA ObLIM OoJiee MJIM MeHee IIPH-
TOAHBI I BEITOJHEHHUA CIOMKeHUA U BEIYNTAHUA, HO COBCEM HeyJ0OHBI
IIpH YMHOMEeHHWH U OHeJIeHUH.

Ilo3HIHOHHEBIE CHCTEMBI

Bnepsbie naes MO3UIMOHHOM CHUCTEMBI CUUCIeHUA BO3HUKIIA B [lpeB-
HeM Basuione.




TabGnuyHbie BbIMMCNEHUS Ha KOMNbIOTEpPe

P | . B mo3MIMOHHBIX cCHCTeMaX CUYMCIEHHS KOJIMYECTBeHHOe 3HA-
;’ od, f_\ yeHnue, oboszmavaemMoe uuGpod B BaNUCH YUCIA, 3ABUCHT
&5 or nosuuuy nudps B YHCTe.

4‘% ‘i";? OcHoBaHMe NMOSUIMOHHON CHCTEMBI CUHCIEHHA PABHO KOJIM-
: %_ YeCTBY HCIOJIb3yeMbIX B cHcTeMe IIu@p.

Cucmema cuucnienus, npuUMeHAEMAS 8 COBPEMEHHOIL Mamemamuke,
ABNACMCA TIO3HIMOHHOM XecATHYHOM cucremoii. Ee ocHOBaHWe paBHO
JECATH, TAK KaK 3aIHCh JIOOBIX YU CeJ IPOU3BOJUTCH C [IOMOILBIO AECATH
uudp:

0,1,2,3,4,5,6,7,8,9.

XoTs IeCATUYHYIO CUCTEMY IPUHATO HA3bIBaTh apabCKoii, HO 3apoAH-
nack oHa B Meuu BV Beke. B EBpomne 06 aToii cucreme yaaanu B XII Beke
¥3 apabCKMX Hay4YHBIX TPAKTATOB, KOTOphIe OLIIM IepeBefeHbI HA Ja-
TBIHB. OTUM M 00bACHAeTCS HasBaHue «apabckue mudpsi». Ilupokoe
pacrnpocTpaHeHHe B HayKe U B 00MXoJe JeCATHIHAA IO3UIUOHHAA CUCTe-
Ma noayqnaa Toabko B X VI Beke. OTa cHucTeMa II03BOJISAET JErKo BBIIOJI-
HATH J100ble apu(pMeTHYecKHe BEIYUCIEeHUA, 3allUChIBATh CKOJIb YTOIHO
Gonbmive yucsa. PacnmpocTpaneHue apabCKoOil CUCTeMBI JajI0 MOIHBII
TOJMYOK PA3BUTHIO MATEMATHKH.

C mo3MIMOHHOM JeCATHYHOM CHCTEMOI CUHCIIeHUS Bl 3HAKOMBI C DaH-
Hero ZIeTCTBA, TOJBKO, BO3MOXKHO, HE 3HAJIM, YTO OHA TAK HA3LIBAETCH.

YTo 0o3HAYAET CBOMCTBO MOSHUIIMOHHOCTH CHCTEMEI CUMCIEHHUS, JIETKO
MOHATH HA IIpUMepe JII060ro MHOTNO3HAYHOIO AecATHYHOro uuciaa. Ha-
npumMep, B unucie 333 mepeas TPOHKA 03HAYAET TPU COTHH, BTOPaAs — TPH
JeCATKA, TPeThA — Tpu eguHunbl. OnHa 1 Ta )Ke mudpa B 3aBUCUMOCTH
OT IIO3MIUM B 3alIMCH Yrcsa 0003HaYaeT pasHble 3HAUCHHT.

3383=3-100+3-10+ 3.




McTopus Yucen n CUCTeM CYUCIEHUn

Emie npumep:
32 478 =3-10 000+ 2-1000+4-100+7-10+8 =
=3-10+2-10°+4-10%+7-10"'+8-10°.

Orcrozia BUIHO, UYTO BCAKOE AeCATHYHOE YHCIO MOMHO IIPEJACTABUTE KaK
CyMMY IIPOU3Be/IeHN i1 COCTaBJIAIOINMUX ero Iudp Ha COOTBETCTBYIOIIHE CTe-
nenu gecatku. To e caMoe OTHOCUTCS U K JA€CATUYHBIM IDO0AM.

26,387=2-10'+6-10°+3-10'+8-10%2+7-107°.

QueBHUAHO, UTO YUCJIO «/I€CATh» — He eJMHCTBEHHO BO3ZMOYKHOE 0CHO~
BaHWE TIO3UIIMOHHONW CcHCTeMBbl. VIBBECTHBINI DPYCCKHH MaTeMaTHK
H. H. Jlysus Tak BeIpasujcs 1o aToMy nosoay: «IIpenmMyinecTsa aecs-
THYHOUI CHCTEMBI He MaTeMaTHdecKue, a 3ooorudeckue. Ecau Ovl y Hac
Ha pyKax ObLI0 He JecATh NaIbIeB, a8 BOCEMb, TO YeJI0BeYeCTBO I10JIb30Ba-
J0Ch Obl BOCBMEPUYHOM CUCTEMOH » .

3a ocHOBaHUE TO3HUIIMOHHON CHCTEMBbl CUMCIEHHUS MOMKHO NPHUHATH
noboe HATypaabHOE YHMCJI0, Gosbinee 1. YOOMAHYTas BhIIIE BABHJIOH-
ckad cucrema umesa ocaosanue 60. Cieibl 3TOH cHCTEMBI COXPAHUIINCE
0 HAIIUX AHeH B mop#AakKe cueTa eguHuI] BpeMeHu (1 wac = 60 munyr,
1 munyTa = 60 cekyHJ).

Ins1 3amucy 9UCes B MOBMIIMOHHOI cHcTeMe ¢ OCHOBaHMEM 1. HYKHO
uMeTs andasur 3 n uudp. O6s14HO A4 3TOro Npu 2 < 10 UCTIOABIYIOT N
nepBhIX apabckux nudp, a npu n > 10 ¥ gecaru apabckum nudpam 1o-
0aBIAIOT OYKBEHI.

Bor npuMeps! andaBUTOB HECKOIBKUX CUCTEM.

OcHoBanue Cucrema Andasur
n=2 JBonunan 01
n=3 Tpouunasn . 012
n=28 Bocsmepuunas 101284567
 n=16 IllecTnaanarepuanas 0123456789 ABCDEF

OcHOBaHME CHCTEMBI, K KOTOPOI OTHOCUTCS YHCJI0, 00BIYHO 0603HAaUA-
eTcHA MOACTPOYHBIM HHAEKCOM K 3TOMY YHCJIY:

101101,, 3671, 3B8F6.

A Kax CTPOUTCH PSJl HATYPAJBHBIX UHUCEJ B PASHBIX IO3UIIMOHHBIX
cucremax cuncaenus? I[Ipoucxoaur sTo MO TOMY Ke IPUHIIUITY, YTO ¥ B
mecarugHOM cucreme. CHauana uAyT OfHO3HAUHEIE UMCJA, IIOTOM JBY-
3HAYHEBIE, 3aTEeM Tpex3HauHbie u T, J. CamMoe 6oIbIIOE OZHO3HAYHOE YHC-
JIO B leCATHUYHOM cucreme — 9. 3aTeM caeAyIOT ABy3HaYHbIe uncaa — 10,




TabnuuHbie BbIMMCNEHUS HA KOMNbIOTEpe

11, 12, ... Camoe Goabiioe ABy3HAYHOE YuCa0 — 99, mamee nayt 100,
101, 102 u 1. 1. 1o 999, satem 1000 u . A.

His npuMepa paccMOTPUM NATEPHUHYIO cucreMy. B Heit pax HATY-
PANBHBIX YHCEJ BBITJISIHAT TAK:

1,2,3,4,10,11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32, 33, 34,
40, 41, 42, 43, 44, 100, 101, ..., 444, 1000, ...

Buzno, uTo 3aeck uncsio uudp «HapacraeT» GHICTPee, YeM B AecATHY-
HOM cucreMe. BricTpee Bcero umeno nudp pacrTer B ABOMUHON cucTeMe
cumncjenusd. B cienyomeit Tabiauie coOnocTaBAAOTCA HaYAIa HATYPAIb-
HBIX DAJOB JeCATUYHBIX U JBOMYHBIX YHCEe:

W 1 (23| 4] 5] 6 7] 8] 9 f10]n

2| 1|10 11 100 101 110 | 111 | 1000 1001 1010 1011 |

KopoTtko o rmaBHom

Cucrema cuncnenns — 5To CIOcO6 3aITUCH YHCET ¥ COOTBETCTBYIOIIHE
IpaBHJIa JEHCTBUI HaZ YMCIaMH.

Cucremsl cuncienus GbIBAIOT NOBUIMOHHBIE I HEIO3UIIMOHHEIE. ITpH-
MepOM HENO3UIMOHHOM CHCTEMBI ABJIAETCA PUMCKAS CHCTEMa 3aIUCH
YHCe.

B nosunuoHHOM cucTeMe CUMCIeH s KOJTNYeCTBEHHOE 3HAYeHUE KaskK-
0% HudPHI 3aBUCUT OT NO3UIUY IUBPHI B YHCIE.

AJ(paBuT CHCTEMBI CUNCIEHUA — MHOMKECTBO IU(D, MCIIOIL3YEeMbIX B
Heil. OcHOBaHMe CUCTeMbI CIMCICHUS PABHO MOIIHOCTH ajxdasura (Juc-
a1y uudp).

HaumeHnbIree BO3MOXHOe OCHOBAHWE ITO3UIMOHHON CHCTeMbI CUMCIe-
HuA — 2. Takas cucTeMa Ha3bLIBACTCA JBOMIHOIN.

Apalckas cCHCTEMa 3aIIUCH YUCe] ABIACTCA AeCATHIHON O3UIIMOHHO.

Bonpocskl 1 3agaHun

1. Yto Taxkoe cucTeMa cyMcHeHuA?

2. B ueM OCHOBHOE PasIuiue MO3UIHOHHBIX M HEIOSUIIHOHHEIX CUCTEM CUHCIIe-
HAA?

3. Yemy paBHO OCHOBAHME CHCTEMBI CUMCIeHNA?

4. Ilouemy apabckas cHCTEMa 3alMCH YUMCEN HASHIBACTCH JECATUYHON TO3HIH-
OHHOIT?

5. KaxoBo HauMeHbIIee OCHOBAHHE TOSUIIMOHHON CHCTeMEI?




MNepesog Yucen u AsonyHas apmpmeTmka

6. Uemy B JlecATHUHOI CHCTEMe CYHMCAEHUA DABHBI CAeAYIOIHe YHuCia, 3amu-
caHHbIe puMcKuME mudpamu: XI; IX; LX; CLX; MDCXLVIII?

7. BanumuTe puMCKAMU HuPAMM YKCIa, PABHBIE CIeAYIOMIUM J(eCATHHHBIM:
13; 99; 666; 444; 1692.

8. BanumuTe MOCJAEIOBATEIBHOCTE ABAJAIATH YHCEJ HATYpPaJdbHOrO pAna, Ha-
YMHAA OT eUHUIL, JJIf ITO3UIIMOHHEIX CHCTEM C OCHOBAHUAMM 2, 3,0, 8.
OgopMuTe Pe3yJILTATH B BHJIe TaOIUILbI.

=10 3 .. | 19| 20
— =

n=3

_n=5

n=28

9. IlocrpoiiTe TaGAUIbI YMHOMKEHHA ISl OAHO3HAYHBIX HHCeN B IBOUYHONK
¥ TpouuHOU cucTemMax cuucsaenus. Ilogrorossre coobuienue.

EK LIOP: YacTb 2, rnasa 7, § 45. LIOP Ne 1.

§18

NMepesoa Ymcen n ageouyHan apupmMmeTuka

OcHogHble meMbL napazpaga:

paszeepHymas Gopma 3anucu LUcaa;

» nepesod HedecAMUUHbLY HUcCe] 8 0ecAMULHYIO CUCTNEMY CHUCTEHUA;
» nepesod GecAmMUUHBLX LUCe] 6 OpYzue CUCMEeMbl CHUCILEHUA;

» apugpmemura 080ULHBLX LUCEL.

Obcyaum nogpobGHee BOIPOC O HPeCcTaBJIeHUHA YHCe B TO3UIIHOHHBIX
CHCTEMaX CUHMC/IeHHA, O IPaBUJax IepeBoa Tuces U3 OAHON N03UIIHOH-
HOH CHCTEeMBI CUMCIIEHUA B JPYTVIO.

BenoMHEM elnje pas 0 ToM, 4T0 Jiio00e JecATHYHOe YUCIIO MOYKHO IIpes-
CTABUTH B BAJe CYMMEI IIPOM3BEIeHHN I 3HAUAIINX OU(P YKc/ia Ha cTerne-
HU gecaTkH. Takoe mpeicTaBjeHue HA3LIBAETCA Pa3BepHYTOl (opmMoit
3anmcH uneaa. ITocMoTpuTe Ha clIeayionine PaBeHCTBA:

2638 =2-1000+6-100+3-10+8 =
=2-103+6-102+3-101+8-10°

345,178 =3-100+4-10+5+1-0,1+7-0,01+8-0,001 =
=3-1024+4-101+5-10°4+1-10"1+7-102+8-103

HD




TabnuyHbie BbIMMCNEHUA Ha KOMMNbIOTEPEe

OTH IPUMEDPHI MOKA3BIBAIOT, UYTO B pasBepHyTO# (hopMe mokasaTesb
CTEeHH JAECATH 3aBUCUT OT IOZULMM COOTBETCTBYIOIEH IuGpPLI B 3amu-
cu uncsa. Ilosunua nudps! B 3annucu uucia Ha3sIBAETCS PA3PALOM THC-
xa. Iludpa B paspane equnnn ymaoxkaercs va 100= 1; nudpa B paspsue
AecATKOB yMHOkaercs Ha 101; nudpa B paspsazne coren — ma 102 u . 1.
JlpoGHbIe paspAAbl YMHOMKAIOTCSA HA OTPHIIATENbHBIE CTEIeHH MECATH:
1071, 1072, 103 u 1. 1. Cmenens decamru paéna Homepy coomeem-
cmeyrouezo paspsda 6 wucae (paspsaasl JPoOHOM YacTH HYMepYIOTCS OT-
PHUIlaTeIbHBIMH YHCIAMU).

MBI HACTONIBKO IPUBBIKIIN K AECATHYHOMY CUETY, YTO GHUCIO B JIO-
Goit Apyroil cucTeMe HHYEro HAM He TOBODHT O COOTBETCTBYIOIIEM eMy
kosudectse. Hanpumep, uto 3a Besmanna 112, 2 YT06E OHATE « MHOTO
9TO MJIM MAaJIO», HYXKHO I1epPeBecTH ero B JeCATHYHYIO cucremy. CresaTth
8TO JOBOJIBHO IIPOCTO.
Yucno 112, conepxur B cebe 2 egunanusl, 1 Tpoiiky u 1 JAEBATKY.
Kak u B fecATHIHO# cHCTeMe, YHCII0 MOSKHO IIPEICTABUTE B BU/IE CYMMEI
TIPOM3BE/IeHMII COCTABIAIONINX ero LU(P ¥ COOTBETCTBYIOIMAX CTEIeHeH
OCHOBAHH A CHCTEMBI (B HallleM IIPUMepe — TPOMKH).

112;=1-32+1-81+2-8°=9+3+2=14,,.
Caemosarensno, 112, = 14,,.

ITepesenem nomunoe yncsio 101101, B fecATHYHYIO CHCTEMY CUmC-
nenus. [Ipurnun Tor ke, Teneps B passepHyTOI (hopMe UmcIa HAZO HC-
M0JIb30BaTh CTEIIEHH! JABOMKN:

101101,=1-25+0-24+1:23+1-22+4+0-21+1-20=
=32+8+4+1=45;

U eme oiuH mpaMep — ¢ MIECTHAANATEPAIHBIM YACIOM:

15FC,g=1-163+5-162+15-161+12=
=4096 + 1280 + 240 + 12= 5628,

AHaJIOTUYHO epeBoAsATcs Apobuble uncta. Hanpumep:
101,11,=1-2240-21+1-20+1-2-1 + 1-2-2 =
=4+1+1/2+1/4=5+ 0,6 + 0,25 =5,75,,.

A Kax Mpou3BecTH 00paTHBIN IePeBOJ U3 AeCATHYHON CUCTEeMEI B He-
Aecsarudnyio (n # 10)? IInsa sToro Hy:XKHO CyMeTh PAa3JIOIKHTE HeCATHY-
HOEe 4Y¥CJIO Ha ciaraemble, cojep:xaimnue crenesu n. Hanpumep:

15,,=8+4+2+1=1-234+1-:22+1- 21+1=1111,

Jra 3aziada yke IMOCI0KHee, YeM IIePeBOJ B JeCATHUHYIO CUCTEMY.
ITonipoGyiiTe, HATPUMED, TAKUM 06PA30M IIEPEBECTH B ABOUYHYIO CHCTE-
My umcso 157. KoreuHo, MOYKHO, HO TpYAHO!

OnHako cymecTByer (popMajbHas TPONEAYpa, NO3BOJAIONIAS Jer-

KO BBIMIOJIHUTHL TaKoM mepeBog. OHA COCTOUT B TOM, UTO AAHHOE AECH-
THYHOE YHCJIO JeJIMTCHA C OCTATKOM Ha OCHOBaHME CUCTEeMBI. HOJIY‘IEH-




NMepesopa Yucen n ABoU4Has apupmeTuka

HBIH 0CTATOK — ATO MJAAIINI pas3psal UCKOMOI'0o YHcJa, a IOJydeHHOe
YaCTHOE CHOBA @JIUTCS C OCTATKOM, KOTOPBIil paBeH BTOPO# crpasa nud-
pe u 7. a. Tak mpojo/Kaercsa 10 TeX IOp, IOKA 4YacTHOe He CTaHeT
MEeHbIIe JeJuTeNs (OCHOBAHUSA CUCTEMBI). DTO YaCTHOe — cTapuasd uud-
pa UCKOMOTO YHCJIa.

IIposleMOHCTPUPYEM STOT METOJi HA IIPUMepe IepeBojia Yucia 3710
B IBOMYHYIO CHUCTeMy. 37echb Ajs 0003HaYeHHHA nudp B 3alMCH YHCTIa
HMCIOJb3YeTCH CAMBOJIMKA: A5a,A309010¢.

36
a, =1

=0 2 1=ga
a,=0

Orcropa: 37,, = 100101,

Bor eme Ba mpuMepa IepeBoja AeCATHYHOIO YHca 315 B BOCBME-
PUYHYIO ¥ [IECTHAXIATEPUYHYIO CHCTEMBI:

315 |8 315 |16
24 39 |8 16 19 [ 16

75 32 4 155 16 1
72 7 144 3
3 11

Orciona crenyer: 315,,= 4735 = 13B,4. Hamomuum, uto 11,5 =By,.

Terepb PACCMOTPUM [IE€PEBOJ, IPABUIBHOHN JeCATUIHOM Apobu B Apy-
I'yIO CHCTeMY CUMCJIeHHA. 3/1eck paboTaeT ciejyolee IIPaBuJIo: nepesod
dpobHo20 decamuyro20 wucaa 6 dpyzyi cucmemy CHUCIEHUS NPOU3E0-
dumes nymem nocnedo6amensHbLX YMHONEHUL HA OCHOBAHUE HO60U
cucmemvl ¢ 8bideseHuem yupp yeroi vacmu npoussederull 8 Kaiecmaee
UCKOMBLX.

Jlns mpuMepa MoKaskeM IepeBoJ JecATHIHOM apo6u 0,1875 B xBOMY-
HYI0, BOCBMEPHYHYIO U IIeCTHAaANATEPUIHYIO CUCTEMBIL.

0(1875 0| 1875 0| 1875
o 902 sl .8 x16
0]3750 15000 1] 1250
_| x2 1 x8 1/875
0[7500 410000 3/ 0000
1 x2
1[5000
1 x2
1/0000




TabnuuHbie BbivUCeHUs Ha KOMMblOTEepe

3/iech BePTHKANBHASA YePTa OTAEIAET IeIble YACTH YHCes OT APOOHBIX
yacTei. [loguepkuBanneM oTMeUeHBI HCKOMBIE 3Havamue nuudper 1pod-
HOT'O YHcia.

Orcrozpa: 0,1875,,= 0,001 1,=0,143=0,3,4.

YMHOKeHMe IOBTOPAETCS /0 TeX II0P, OKA B Apo6HO# YacTH oyepes-
HOTO IPOM3BEACHUSA He IIOJYIUTCH HYJIb, UK He OyieT o6Hapy KeH nepu-
Ol TOBTOPAOLIMXCA IUDP.

IIpu mepeBoze ApO6GHOrO YKMCIA YACTO BOZHUKAET CHTyanusa, Korga Ko-
HeYHasd Jpobb B JeCATHIHON CUCTeMe IIePEXOUT B OecKOHEUHYIO Apobh
(MppanuonanbHOE YHCII0) B APYTrOil cHcTeMe cumcaerus. B Takom cay-
1ae, nepej TeM Kak MPOM3BOAMUTE IIePeBO, HYKHO JOTOBOPHTRCSA O 0C-
TATOYHOM TOUHOCTH, T. €. O KOJIHIECTBe 3HAKOB, KOTOPOe COoXpaHAeTrcs B
Apo6HOH yacTu umnea.

Ecnu uncno cmemansoe, T. e. UMeeTCs HeHyJIeBas NeJas U ApobHas
HacTH, TO OT/IeIbHO IEPEBOJUTCH ero eJIasd YaCTh TyTeM II0CIe0BATe b-
HOTO JIeJIEHU, OTAeTbHO — ApoOHAasA myTeM YMHOKEHUA U 3aTeM oba pe-
3yJIBTATA 3aIUCBIBAIOTCA BMeCTe 4epes 3anATyioo. VI3 paccMOTpeHHBIX
IIPHMEPOB CJeIyeT:

315,1875,,= 473,14, = 13B,3,,.

ApudmeTHra ABOMYHBIX YHCET

IIpaBuia ABOMYHON apU(GMETHKHU TOPA3J0 NPOINe MPABUJ HECATH-
.y 4YHOH apudmeTuru. BoT Bce BO3ZMOMKHEBIE BADHAHTHI CHOKEHUA 1 YMHO-
fg;,@éi JKeHHA OAHO3HAYHEIX ABOWYHBIX YHUCEJ;

o

0+0= 0 0x0=0
0+1= 1 0x1=0
1+0= 1 1x0=0
1+1=10 1x1=1

Csoeif mpoCcTOTOI U COrTACOBAHHOCTHIO ¢ BUTOBOI CTPYKTYPOH KOM-
NBIOTePHOH MAMATH JBOUYHAS CUCTEMA CUMCIeHNUS U IPHBJIEKJIA H300pe-
rarejeil komnbiotepa. Ee ropasno mpoie peannsoBaTh TeXHHUECKUMHU
CPeiCTBAMH, YeM JeCATHYHYIO CHCTEeMY.

Bor mpumep cioeHus CTOIGMKOM ABYX MHOTOSHAYHEIX ABOMIHBIX

qHCceJ.
1011011101
Y Yiere116
10010110011

A Temeps IOCMOTPUTE BHUMATEILHO HA CIIEAYVIOMUIT IPAMED YMHOMe-
HMA MHOTO3HAYHBIX ABOUYHBIX YHCE:




Nepesog Yucen u ABoUYHan apupmeTmka

11013101

" 101

1101101
1101101
1000100001

IlocJie HeGOMBIION TPEHUPOBKH JI000H W3 BaC TaKHe BRITHCIeHUA
6yIeT BHINOIHATE ABTOMATUYECKH.

KopoTko 0 rmaBHOM

Ypcio B HO3UIMOHHON CHCTEMEe MOMKHO NPEeJCTaBUTh B BU/Je CYMMBI
IpOM3BeeHUI COCTaBIAIONIMX ero Nu@dp Ha COOTBETCTBYIOIINE CTENIeHM
ocHOBaHMA cucrTeMbl. Takoe IpejcTaBIeHNe HA3BIBAETCH PA3BEDPHYTOU
dopmoii sanucK Yucia.

IlepeBos HeAECATUYHOTO YMCIA B IECATHYHYIO CHCTEMY IIPOUSBOAMT-
¢ IyTeM BEIYMCIEHNA BBIpayKeHNs B Pa3BePHYTOM (popMe 3aIIuCH Yucia.

ITepeBoj; EJIOT0 JeCATHYHOIO YHC/IA B CHCTEMY C OCHOBAHUEM 7 IIPO-
W3BOAMUTCH IyTEM BLIIIOJHEHHA NENOYKH AeIeHHH ¢ OCTATKOM Ha 7.

IlepeBosx ApPOGHOrO AECATUYHOTO YUCJIA B CHCTEMY C OCHOBAHUEM N
IIPOM3BOAMTCA IYTeM BBHIIOIHEHU S eTIOUKN YMHOMKEHHH Ha N C BhlAese-
HUEM I1eJI0i 4acTH.

Vicnosib30BaHMe ABOMUHBIX YMCe] B KOMIBIOTEPE CBA3AHO ¢ OMTOBOM
CTPYKTYPOil KOMITBIOTEPHO AMATH ¥ IPOCTOTON ABOMIHOM apU(PMETHKH.

Bonpocbki 1 3aaaHus

1. Yro Takoe passepHyTas dopma sanucu yuciaa’?

2. KaxuM JecATHIHBIM YHCIAM PDABHO UMCII0, 3anncsiBaemoe B suje 0,1, B cuc-
TeMe CUMCIIEHHA C OCHOBAHUEM 71, JJIA: .
ayn = 2; 6) n = 6; B)n = 8; r) n = 16.

3. KaxuM fecATHIHBIM YHCIAM PABHO YHCJIO0, 3anucsiBaemoe B suje 100, Bcnc-
TeMe CUMCIEHHA C OCHOBAHHUEM 71, JJIf: :

ayn = 2; 6)n = 6; B)n = 8; r)n = 16.
4. BBIIOTHUTE YKA3aHHBIE IEPEBO/BI YUCEJ U3 OIHOM CHCTEMBI B JPYIYIO:
1) 5610 = X3 5) 1745 = X103 9) 2A,416=X10;
2} 5610 - Xs; 6) 1235= Xw; 10) 56,87510 Loy Xz;
3) 5610 = Xs; 7) 1101, 12=X1(); 11) 324,01562510 == Xa;
4) 23015 = Xm; 8) 23,25=X10; 12) 765, 12510= Xm..

5. BeimoJIHUTE CI0KEHHE B JBOMYHON CHCTEME CUMCIIEHH A
1141 13143 1130 Ty 1111 41,

6. BrinoJiHATe YMHOYKEHHE B JBOMYHON cucTeMe CUMCIeHUA:
111-10; 111-11; 1101-101; 1101 -1000.

EK LIOP: YacTs 2, rnasa 4, § 16. LIOP Ne 2, 3.
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4ucna B namMaTn KoMnbloTepa

OcHoenvie memvt napazpaga:
= npedcmasiierue yeavlx yucen;
W paszmep aveiuku u Ouana3on 3HAYeHUIL YUcen;
" 0COBeHHOCMU PaGOMmbl KOMNLIOMEPA C YCAbLMU YUCIAMU;
» Npedcmasienue 6eUecmeeHHbLX YUCEL;
1 0COGeHHOCMU PAGOMbL KOMNBIOMEDPA C 6EULECTNEEHHBLMU YUCAAMIU.

Jlio6as nHGOPMaHA B IAMATH KOMIIbIOTEpA NPEACTABIACTCH B ABO-
WYHOM BHJE: MOCJIEN0BATENbHOCTHIO HyJeH M efgunun. Hceropuuecku
TIE€PBBIM THIIOM JaHHBIX, C KOTOPBIMH CTaNU paboTaTh KOMIbIOTEDHI,
6b111 yrcsia. Tenepsb 970 U Yncsia, ¥ TeKCTHI, ¥ M300pakeHne, 1 3BYK. Pa-
Gora ¢ JaHHBIMMU JTI060T0 TUNIA B KOHEYHOM UTOTE CBOJUTCS K obpaboTke
ABOHMYHBIX YHCEJ — YHCeJ, 3aIUCHIBAEMEIX C IIOMOIIBIO ABYX UMD, —
0 u 1. IToaToMy coBpeMeHHBIE KOMIIBLIOTEPHBIE TEeXHOJOTHHA HA3BLIBAIOT
HH@APOBEIMH TEXHOJOIHMAMH.

B xommbioTepe pasnmHuaOTCA ABa THNA YNCIOBBIX BEJIWUMH: IEJIBIE
HHCJIa ¥ BellleCTBeHHEIe YKucia. Pasnnuarorcs cnocobsl ux mpezcTasiie-
HUA B IaMATH KOMIIBIOTEPA.

IIpencraBiieHHe HeIbIX YMCea

Yacrh naMATH, B KOTOPOU XPaHHUTCA OZHO YMCJIO, OYAeM HA3BIBATDH
AYeiKoil. MUEMMAaIbHBIN pagMep AYei Ky, B KOTOPO MOYKeT XPaHHUTHCH
yeoe uncio, — 8 ouros, uau 1 6air. Ilomyunm npeacTaBieHne AecATHY-
HOro 4mciaa 25 B Takoit sdeiike. JlJs 9TOro Hy’KHO I€PEBECTH YHCJIO
B IBOMYHYIO cHCTeMy cumnciaeHusa. Kak aro menaercs, Bel yike 3Haere.
Pesynbrar nepesona:

2510 == 110012.

Temneps ocranocs «BOMCATE» €10 B BOCBMUPA3PALHYIO SUEHKY (samucars
TaK HasbIBAEMOE BHyTPEHHee Ipe/icTaBjIeHue yncia). [lenaercs aTo Tak:

00011001.

Yucno 3anuceIBAETCA <«IPUIKATHIM» K IPABOMY Kpamw dueiku
(B mragmux paspazgax). Ocrasmmecs cieBa paspsaasl (CTapIIne) 3amo-
HAIOTCA HYJIAMH.

Campiii crapmuii paspag — nepBeIil cieBa — XPaHWUT 3HAK YHCJIA.
EcJin yuesio nostoskuresibHOE, TO B 3TOM Paspsa/ie HOMlb, eC/IH OTPUIATe b
HOe — enuHUNA. Camomy 6OLLULOMY NOJOHCUMELLHOMY YeSLOMY HUCLY
COOTBETCTBYET CJIeAYIOIINIi KOJ:

01111111,




Yucna B namMmAaTU KOMMNbiOTEpa

Yemy OH paBeH B JecATHYHON cucTeMe? MOXKHO pacnucaTh 3TO 1HCJI0
B pasBepHyTOH (JOpMe U BEIYMCANTH BeipaxkeHue. Ho MOXKHO peIInuTh 3a-
nauy 6eictpee. Ecam Kk MuagmeMy paspsijly 3TOro 4uciia IpubaBUTh eu-
HUIY, To noyuuTtces yucyao 10000000. B fecarudHoil cucTeMe OHO PABHO
27 = 128. 3uayur:

01111111,=128-1=12T7.

AL
f'ef#ﬁ' MakcUMAIBLHOE IeJI0e TOJOKUTeNbHOe YHCII0, IOMeIlaoIe-
gﬁ ecs B 8-paspanHylo Aueiiky, pasHo 127.

—

Ternephb pacCMOTPHUM IIPEACTABIEHUE UELbLX OMPUYAMENbHbLY HUCe]L.
Kax, Hanpumep, B 8-paspsaAHOii sueiike naMATH GyeT NpeAcTaBIeHO YuC-
710 —25? Kaszanocs 661, O4eBHAHBIM OTBETOM SABJISAETCH CIEAYIOMMIl: HYXK-
HO B NpeACTABJeHUH uucia 25 3ameHuTh crapmmii paspsaz ¢ 0 va 1. Ho
B KOMIIBIOTEPE BCE HECKOJIbKO CJIOMKHEe.

=
iy AN
(7 WSy
V& ]Q‘? Jlas npeacTaBIeHAsA OTPUIATEIbHBIX LEJBIX YHCeJ HCIOJb-

. %'- 3yeTcs ONOJHUTEIbHBIH KO,

Tloay4uTh AONOJHNTENBHBIH KOX HEKOTOPOI'0 OTPULATEIbHOIO YHCIa
—X MOJKHO 110 CJIEAYIOIIEMY aJITOPUTMY:
1) sanucaTh BHYTPeHHEe IIPeJCTaBJIeHne COOTBETCTBYIOIIEro eMy mo-
JIO’KATEeIBHOrO uncaa +X — 3T0 MBI yoKe yMeeM;
2) sanucaTh 06paTHBIH KOJ I10JIy4eHHOTO gypcJia 3aMeHOI BO BCex pas-
pagax Osa 1 u 1 Ha 0;
3) K nmosy4eHHOMY YHMCIy IpubaBUThH 1. I

OnpepesnM HO STHM NpaBMJaM BHYTDPeHHee Ipe/CTaBIeHHe ducia
—25, B BOCBMHPa3PAJHOM sUeiiKe:

1) 00011001
2) 11100110
3) +1
11100111 — aT0 1 ecTh NpeACTABIEHNE YUCIA —25.
B pesynbrare BRINOJTHEHUS TAKOIO ajJI'OPUTMAa eAMHUIA B cTapiieM

paspsjie moaydaeTcsa aproMaTudecku. OHa U ABJIAETCA IPU3HAKOM OTPH-
1aTeJILHOI'O 3BHAUeHHHA,




IIpoBepum monyyenHsll pesyabrar. OUEBHIHO, UTO P CHOMKEHUM
quces +25 u —25 [oJKeH MOTYIHTBCA HOMb.

00011001
11100111
100000000

Enuanua B crapiem paspsze, moydaeMasi IIpu CJIOKEHNH, BEIXOLUT 34
TpaHULY AYeHKH U ucdesaeT. B aueiixe ocmaemcs HOAb!

M3 aroro npumepa Tenepb MOKHO IIOHATE, IOYeMY [IPeCTABICHIE OTDH-
LIATeTBHOT0 YHUCJ/Ia HA3BIBAETCS JOMOIHUTEIEHBIM KOJIOM.

' Td
|

~ G ITpescraBnenue BOCBMMPA3PAAHOTO OTPHIATENHLHOTO UHCIA
y j A —X JomonHAET NPEeACTABIEHHE COOTBETCTBYIOIIETO IOJIOMKH-
ﬁ:%m TeJIHOTO yucsa +X no sHauenus 28,

Ow

Pasmep s9eiiKu U AMATIA30H 3HAYCHMI UM CeT

HanGospiee mo Moy 10 OTpULATEIbHOE 3HAYEHTE B BOCHMUDA3PAL-
HOM sgeiike paBHO —-27 = —128. Ero BHYTPeHHee IIpeJCcTaBIeHue:
10000000. Takum obpasom, guManasoH NPEACTABICHHS MEJbIX UMCEs
B BOCBMHPa3pANHON AueiKe CJIeAYIOMMI:

-128<X <127 mmm -2'<X <27 1.

BoceMupaspaaHoe npeacTaBIeHUe HeIbIX YHCE 06eCIe ynBaeT CIIUIII-
KOM y3KHUMH AuanasoH sHayenuit. Ecau Tpebyercsa Gonpmunii Auanasos,
HYKHO MCHIOJIB30BaTh siueiiku Oosnbiiero pasmepa. Ilusa 16-paspamuoit
AYeHKH IMANa30H 3HAYEHUH Gy IeT CoeyIomuM:

-2"°<X'<2" -1 wm -32 768 <X <32 767.
Teneps cranoBuTCA OUEBHAHOM 0600ImeHHEaR HOPMYJIA A ANATIA30-
Ha [eJIbIX YHUCeJI B 3aBUCMMOCTH OT paspsigHocTu N sueiku:
e ~2V e x gVl 1,

HAuanazon aua 32-paspagHoil SYeHKH IOTYyIaeTes JOCTATOYHO GOIh-
II¥M:

2 ex< 1w
-2 147 483 648 <X <2 147 483 647.

OcobennocTi paboTHI KOMIIBIOTEPA € IEJBIMH YHCIAMHE

BrinosHaA Ha KOMIBIOTEPE BHIYHCJIEHUSA C IeJbLIMHA YHCIaMU, HY K-
HO MOMHHUTHL 00 OrpaHMYeHHOCTH AMANA30HA AONYCTHMBIX 3HAYEHMII.




Yucna B namMaTy KOMnNbioTepa

BBIXO0Z pe3yJIbTATOB BEIYUCJIEHMI 38 FPAHMIIBI JOIYCTHMOTO ANana3oHa
HA3BIBAETCHA NepenoaHeHHeM. IleperollHeHNEe IIPY BHIYHACIEHUAAX C I1e-
JBIMM YMCJIAMHE He BhI3BIBAeT IpephIBaHusA paboThl mponeccopa. Mamu-
Ha MPO0JI’KAeT CUUTATh, HO Pe3yJIbTAThI MOI'YT OKa3aThCA HeNPaBUIIb-
HBIMH.

Hpenc'ran.nenue BellleCTBeHHBLIX YHCeJl

Iensie m ApoOHBIE YHCIA B COBOKYIHOCTH HAa3bIBAIOTCA BeIECT-
BEeHHBIMY YHCJIaMu. B MaTeMaTHKe TaksKe UCIOJIb3YeTCHA TePMUH «JIeii-
CTBHTEJBbHBIe YHcia». Pelmenne DOJBIIMHCTBA MaTeMaTHUYECKHUX 3a/ad
CBOIMTCSH K BHIYMCJIEHUAM C BeII[eCTBEHHBIMHA YHCIaMH.

Beskoe BemecTBeHHOe uncyo X MOMKHO 3alIEcaTh B BUJEe IPOU3BeJe-
HUS MAHTHCCHI /1 ¥ OCHOBAHUA CHCTEMBI CUMCIEHHS P B HEKOTOPO# meJsroi
CTeINeH! 7, KOTOPYIO HA3BIBAIOT NMOPAJKOM:

X=m-p".

Hanpuwmep, uucio 25,324 MoskHO 3ammcaTs B Takom suze: 0,25324 - 102,
3xecy m =0,25324 — manTHCCA, N = 2 — NOPAAOK. IlopAafoK yKaskiBaer,
HA KaK0oe KOJWYeCcTBO MO3UIIMHA U B KAKOM HAIIPABJIEHMH JIOJIKHA CMec-
TUTHCA JECATAYHASA 3alIATad B MaHTHCCE.

Yamie Bcero AJIs XpaHEHUSA BEI[eCTBEHHBIX YHCeJI B IaMATH KOMIIBIO-
Tepa MCHoJb3yerca naubo 32-paspsjpnas, aubo 64-paspAnHas sdenxa.
IlepBblit BApMAHT HA3LIBAETCS IIPEACTaBJIeHNEM ¢ 00BIYHOM TOYHOCTRIO,
BTOpOIf — IIpe/ICTABJIEHUEM C YABOSHHOU TOYHOCTBIO. B sueiike XpaHAT-
ca ABaA YHMceJa B IBOMYHOM CHCTeMe CYHMCIeHHUA: MAHTHCCA B IOPAIOK.
3xechk MBI He 6yziem noApo6HO paccMaTpUBATh IPaBUJIa NPEACTABIEHUA
BeNIIecTBeHHBIX yucej. OTMETHM JIMIIL OCHOBHBIE CJIEACTBHS, BbITEKAa-
IOIIIMe U3 ATUX IPABHJI, KOTOPhIE BAYKHO 3HATE OJIb30BATEN IO KOMIIBIOTE"
pa, 3aHUMaloIeMyCcid MaTeMaTHYeCKIMH BEIYHACICHHAMH.

OcoGennocTH paGoTEI KOMIBIOTEPA ¢ BEIIECTBEHHBIMH YHCIAMHU

1. IuanasoH BeniecTBEHHBLIX yuces] orpanuyeH. Ho oH 3HAYUTEJIHHO
HIMpe AMAaNasoHa IEeJbIX YHces B PACCMOTPEHHOM paHee criocode ux
mpeacraBieHus. Hanpumep, OpPH HCIOJAB30BAHUH 32-paspsafHOA
AYEHKH 9TOT ZUATIA30H CJIeAYIOIIHii:

-3,4-10¥<X<3,4-10%,

2. Beixoy 3a AuanasoH (mepenoJHeHue) — aBpapuiiHadA CUTyalus A
npoieccopa, KOTOPEIi IpepsIBaeT CBO0 paboTy.

3. PeaynbTaThl MAIIUHHLIX BEIYUCIeHUH C BEIIIeCTBEHHBIMU YUCTIaMH
coflepsKaT NOrpeIrHocTsb, IIpyu MCIoab30BaHNH YABOSHHON TOYHOC-
TH 3Ta TOTPEIIHOCTh YMEHBIIAeTCH.




[abnuyHbIe BbIYUCNEHUS Ha KOMNbIoTepe

KopoTtko o rnasHom

B namaTu KOMIBIOTEpa IeJible YMCAA NPEACTABISIOTCA B ABOMYHOMN
CHCTeMe CYHCIeHUA ¥ MOTYT 3aHUMATh s4eiiky paaMepom 8, 16, 32 uT. 1.
OHUTOB.

Hduanaszon sHaYeHU IeJIbIX YHCes OrpaHuYeH. YeM Gosbine pasmep
AYEHKH, TeM ILIHpe JuanasoH.

ITpm BEIXO/IE PE3YILTATOB BEIYMCICHHI ¢ IEJIBIMA YUCIAMHY 32 Jonyc-
TUMBI} AManasoH pabora mpoueccopa He mnpepsiBaercs. Ilpu srom pe-
3YJABTATHI MOT'YT OKAZATHCH HEBEPHBIMH.

BemecTsenHbIe UnCIa NPEACTABIAIOTCA B BUJe COBOKYIHOCTHA MAaH-
THCCBI ¥ IOPAJAKA B ABOUYHON cucreme cumcieHnd. OObIYHBIN pasmep
AYeKkn — 32 unu 64 6ura.

PesynbTaTsl BEIUUCIEHHHE ¢ BeIIeCTRBEHHBIMY YUCIAMH npubIHIKEeH-
Hele. [lepenosinenne npuBOAUT K IpepPLIBAHMIO PAGOTHI IIPOIIECCOpA.

Bonpock! 1 3agaHus

1. Kax B maMaTH KOMIIbIOTEPA IPEACTABIAIOTCA 1eJIbIe IOJ0KHATENbHEIE H OT-
pHunaTenbHbIe yucna?

2, Yraxxure, KaKOB OBl Obl AMANIA30H 3HAYCHHI [IEJIBIX YHCE, eCITH OBl AIA UX
XPaHEeHUA HCI0JIb30BANIACH YeThIPeXPaspa Han gueiika.

3. BanumuTe BHYTPEHHEe NPeJCTABJIEHUE CIEAVIOMMX ACCATUUHBIX JHCET,
HCIOJb3YA BOCBMHUPA3PASHYIO AUeHKY:
a)32; 6)-32; =8)102; r)-102; x)126; e)-126.

4. Onpezenure, KAKUM JeCATHYHEIM YUCIAM COOTBETCTBYIOT CJIELYIOIIHE IBO-
MYHBIE KOABI BOCBMUPa3PAAHOrO IPEJCTABICHUS TEJbIX YHACe.
a)00010101; 6)11111110; =8)00111111; r)10101010.

EK LIOP: YacTb 2, rnasa 4, § 17. LIOP Ne 1, 2.

Takoe 3JIeKTPoHHan Tabnuua

OcnosHnble membL napazpaga:
cmpyKkmypa 3AeKmpoHHolL mabauybL;
« dannbvle 8 3eKMPOHHOL mabauye;
o pexcumsL omobparcenHus OaGHHbLX.




Y710 Takoe 3neKTpoHHaa Tabnuua

Temneps cHOBa pedb moieT o Tabaumax. 3To ocobble TabaHIbI.

IIpezncraBbTe cebe, YTO BBl ABJIAETECH BIa/IeIbIeM HeO0IbIIOro TOPro-
BOTO NMABHJIBOHA, B KOTOPOM peaJM3yeTcs MOJOYHAsA mpoayknud. Bam
[IPUXOAUTCH BECTH caMble pasaudHbie GopMel yueTa Tosapa. IlycTs, Ha-
npHuMep, OIMH U3 YYeTHHIX JOKYMEHTOB JA0JI’KeH BbITJIANETh TaK, KaK 1o~
KasaHo B Ta6i. 4.1.

Ta6mauna 4.1. Tabnua yyera NpoJaKyu MOJIOYHBIX ITIPOJAYKTOB

IIpoayxT |Hena ITocraBaeHo él]ponano Ocranocs Beipyuka

[Mosoro | 20 | 10 |" 10 | L
g e R TR T e
Teopoe | 185 | 128 | 110 | 15 2035
!Pfozypm—r;,‘l 1 g~ s 225 | 25 1215
|Cruers | 152 | s | s 684

O6GpaTuTe BHUMAHHWE Ha CAEAYIONIYIO 0COGEHHOCTH dTON TaOIHILBI:
8 Heil ecmb NOAA, 3HAYEHUS KOMOPbLX BbLYUCIAIOMCA Hepe3 3HALeHUR
dpyzux noxeii. TakuM moJsieM sBasAeTcCA moje «Bripyuka», 3HavYeHue
ATOTO IOJIA PABHO IIPOM3BEJEHUIO KOJIUYeCTBa NPOJAAHHOTO TOBapa Ha
neHy, a rak:ke nmoJie «Ocranock», 3HaueHUEe KOTOPOTO BBIYHCIACTCA KaK
Pa3HOCThL MEXIY KOJUYECTBOM IOCTABJIEHHOTO TOBAPA ¥ KOJIUYECTBOM
OPOAAHHOTO.

Ilonsa: «IIpogykTr», «Ilena», «IlocraBrero», «I[IpogaHo» ABIATCA
HEe3aBHUCHMBIMH, OTHU I10JIA COLAEPIKAT HCXOAHbBIe JaHHbIe JIJIs1 pACYeTOB.

Curyanus B MarasyHe IIOCTOSHHO MeHAETCA: IPOAYKTHI NPOAAIOTCH,
pacTreT BHIPYYKA, IOABO3ATCA HOBbIE MAPTHH TOBapa. Ecim BBl XOTHTE
HOCTOAHHO MOJAJEPKUBATEH B BallleM yYeTHOM JOKYMeHTe JAOCTOBEPHYIO
nHGOPMANHIO, TO IPUAETCA HECKOJBKO Pa3 B IeHb BHOCUTh B HEro u3me-
HeHus. IIpu aToM BBl OyJgeTe UBMEHATH He TOJNbKO MCXONHLIE NaHHbBIE
(mons «IlocraBieno» u «IIpogaHo»), HO ¥ IePECYUTHIBATE BDYYHYIO 3HA-
yeHH#A 3aBHCHUMEIX noJsek «Ocranock» 1 « Beipydkas.

B03MO0KHO, 4TO ¥ KOI'O-TO M3 BAC HOABMUJIACH TAKasA MBICJIb: BOT €CJIH
OBl 3BHAUEHUA 9THUX I0JIeH NepecuMTHIBAJINACH B Ta0JaHuIle aBToMaTu4e-
CKH C U3MEeHEeHHUEeM MCXOAHLIX JaHHBIX!

MoxeT OBITE, MMEHHO TAK PACCYKAJTH ABTOPHI OJHON M3 CAMBIX 3aMe-
yaTeNbHBIX Uei B o0acTi MHGOPMATTNOHHBIX TEXHOJOTUIH: NN dJIeK-
TpoEHOM TaGauus! (IT).




TabnuyHbie BbINUCNEHMS Ha KOMNbIOTepe

f

_..t%} ., Tlpuxnagasie mporpaMMsl, mpeAHA3HAYEHHHE AJA PaGOTHI
0 r /71 € 9JIGKTPOHHBIMHM TaGJMIAMM, HA3BIBAIOTCH TAGIHIHBIMU
IPOIeCCOPaMHM.

-

CymiecTsyeT 0CTaTOYHO MHOTO PasHOOODA3HEIX BAPUAHTOB TAOIMY-
HBIX IIporeccopoB. OHAKO C TOUKH 3PEHUA IT0JIb30BATEISI OHH OUeHb I10-
X0 ApYr Ha Apyra. IIoHAB NPpUHEIUI yeTPOHCTBA 9I€KTPOHHOM Tab/iu-
IbI, JIETKO OCBOMTH PaboTy ¢ JTI00BIM KOHKDETHBIM TaGaMYHBIM TIPOLEC-
COpOM.

CrpykTypa 21eKTpOoHHOM Ta6 I

Yro ke mpexacraBigeT coboil anmexkTpoHHas Tabauma? Bor Kak BbI-
TIAJAT 3aNO0JHEHHAs 9JIEKTPOHHAA Tab/MIa ¢ yYeTHBIM JOKYMEHTOM

(Tabu. 4.2).

Ta6auna 4.2. dnexkTporHas TabIHIA B DesKAMe

orobpakeHud opmya

| A B c D E F
1 Ipoaykr Llena |Ilocrasneno Ilpomamo |Ocranocs Bripyuka
2 | Moo 20 100 100 =C2-D2 | =B2*D2 |
||._3 Cmemana 10,2 85 70 =C3-D3 =B3*D3
4 |Teopoz 18,5 125 110 =C4-D4 | =B4*Dd4
5 |Hoeypm | 5.4 250 225 | =C5-D5 | =B5*D5
6 |Cauexu | 15,2 50 45 ~C6-D6 | =B6*D6

dneKTpoHHaA Tabiuna, nogo6HO MAXMATHOM JOCKe, COCTOUT U3 KJe-
TOK, KOTOPbI€ IPUHATO HA3BIBATh A4eiKkamMu. CTPOKY M CTOIOIILI TabIM-
bl UMeIOT 06os3HayeHud. Yaine BCEro CTPOKM HYMepYIOTCA YMCJIaMy, a
croabusl obosravaoTea GykBamu (6ykBEl TaTMHCKOTO andpasuTa). Kak u
Ha IIaXMaTHOM 0CKe, KaXK/as KaeTKa (s4eiika) uMeer cBoe ums (agpec),
COCTOsIIIee U3 UMEeHM CcTO0IIa 1 HoMepa ctpoku. Hanpumep: A1, C13, F24
M T. I.

Ho ecniu na maxMaTHOI ocke Beero 8 x 8 = 64 KJeTKH, TO B BJI€KTPOH-
HO¥ Tabjuie A4YeeK 3HAYHMTEJbHO Ooabimre. Hanmpumep, y TabamaHOrO
npouneccopa Microsoft Excel Tabnnna MakcHMaJIbHOrO pasMepa Comep-
#uT 256 cronbuos 1 65 536 crpok. IlockoabKY B TaTMHCKOM andasuTe




Y10 TaKoe 3neKTpoHHas Tabnmua

Beero 26 6yks, TO, HauuHasA ¢ 27-r0 cTONOIA, UCIIONB3YIOTCH JABYXOYK-
BeHHBIE 0003HAUEeHUA TaKKe B aJl(aBATHOM DOPAAKE:

AA, AB, AC, ..., AZ, BA, BB, BC, ..., BZ, CA...

Tlocneaunii, 256-it cronbern umeer umsa IV (He myTaiiTe ¢ PUMCKUM
uucaoM). 3HAYMT, CYIIECTBYIOT A4ed KU C TAKHUMH, HalpUMep, HMeHaMu:
DL67, HZ10234 u 1. 1.

PasymeeTtcs, ¢ToJb Oosbmas Tabauna He MOYKEeT BCSA IOMEeCTUTHCA Ha
aKpaHe. JKpaH MOHHMTOPA — 3TO OKHO, Yepe3 KOTOpoe I0JIb30BaTeNb BA~
TUT TOMBKO YacThb Tabauibl. Ho 3T0 OKHO MOYKHO ITepeMecTUTh B Jioboe ee
MecTO.

JlanHble B 3IEKTPOHHOM Tabaue

Bce gauable TaGaHIBI pasMemnaoTes B sdeiikax. ComepKuMbIM fdeit-
KU MOJKeT OBITH TEeKCT, YHCH0BOe 3Hauenue win (opmyna. Tabauunbli
mpolieccop AOJKEH «3HATh», JAHHOe KAKOro THNA XPAHUTCA B KOHKPeT-
HO# siueiike TAGIUIBI, JAJIs TOrO 4TOOLI IPABUIIBHO MHTEPIIPETHPOBATE ee
comepsxumoe. TeKCT U YHMCJIAa PACCMATPUBAIOTCHA KaK KOHCTaHThI. Mame-
HUTH UX MOXKHO TOJBKO IYTEM PEeJAKTHPOBAHUA COOTBETCTBYIOIIUX AYe-
eK. 3HaueHHd ke (DOPMYJ ABTOMATHUYECKH IIePEeCYMTHIBAIOTCHA, KaK TOJIb"
KO MBMEHHUTCH X0TsA ObI OJMH UX OIlepaH.

Pesxumsl oTOOpakKeHHA JaHHBIX

Tabauna 4.2 HAXOAUTCA B peskuMe oTo6paskenus GopmyJ, KOTOPHIX
[03BOJIAET IMPOCTEANTH AJArOPUTM TabJIMYHBIX BhIYUCAeHun. Pesyabra-
THI BEIYMCJEHWH 10 opMyIaM BHAHBI HA DKpaHe B pexuMe orobparke-
aus spavenuii. Tabauna 4.3 — 510 Ta XKe caMas dJeKTPOHHasA Tabiauna,
HO TepeBe/leHHas B PEeXKUM 0TO0paskeHus 3HAUeHMI .

Ta6auua 4.3, dnexrpoHHas Tabaua B pesKuMe
oTobpaskeHus 3HAYCHHUH

:__l A | B | G | D _L__E p -k
1k |I'Iponym Ilema Ilocrasanemo Ilpopano  Ocramocsk ‘Bripyuka
2 Moaoxo | 20 100 100 0 2000
3 |Cmemanwa | 102 85 '7_6_'7_1_5'\ 714 |
Bl g |3 | , o e N
4 Teopoz 18,5 125 110 15 | 2035
b iﬁoaypm . 5,4 | 250 225 .|.__. 25 I 1215

e . —

6 ]c,msxu 15,2 50 45 | g 684
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TabnuuHbie BbIYMCNIEHMA Ha KOMMbIOTEPEe

KopoTtko o rnasHom

OJIeKTPOHHEIE TAGIUIILI IPeJHASHAYCHEI A OpraHH3anuy Tabauyu-
HBIX pacueToB Ha Kommneiorepe. Ilpukiaaxable nporpammsel, paGora-
IOIHe C 3JIEKTPOHHBIMH TAaOJIHMIaMHM, HA3BIBAIOTCA TAOIMYHBIMU npo-
meccopami.,

Haumenbmas cTpyKTypHAs eAMHUIA DI€KTPOHHOM TAGIUIIB — STUeli-
Ka. Uma sueiiku cKiaasiBaeTca u3 6yKBEHHOTO MMEHU CTOIOIA 1 HOMepa
CTPOKH.

B sveiike MoKeT mOMeIaTHCSA TEKCT (CMMBOJBHAA IIOC/IEL0BATEb-
HOCTB), 4yucJio, hopmyJa.

flueiiku, B KOTOPbIE MIOJIB30OBATEH 3AHOCUT YNCJIA, COLEPIKAT HCXom-
HbI€ JaHHbIe 1JIA BRIYMCAEHUH. B Adeiikax ¢ dpopmynamm monyuarorcs
Pe3yabTaThl BEIYMCICHUHA.

Namenenne MCXONHBIX NAHHBIX MTHOBEHHO IIPHBOAHUT K nepecuery
¢dopmMyJs1, B KOTODBIE 9TH JAHHBIE BXOMAT.

OJNIeKTPOHHEBIE TabIMIBI (TAK e KaK ¢ 6asbl JaHHBIX) MOMKHO pac-
CMaTPUBATE KAK HH(OPMaIMOHHEIE MOAEIY PeaTbHBIX 00BEKTOR.

Bonpocski u 3aganus

1. Yro raxoe Taban4HbI npomeccop?

2. Kax umenyiorcs siueiiku rabnuner? Kakas nagopmanus Mosker XPaHUTBLCA
B AUenKax?

3. Buem pasHUIA MEMKIY PEIKIMOM orobpaskeHus (POPMYJI i PesKuMOM oTobpa-
JKeHUd 3HAYeHu i ?

4. YTo NpoucXoauT B 9JEKTPOHHOH Tabawme B peaysibTaTe 3aMEeHBI UMCIA B
fAYeiiKe HA HOBOe 3HaYeHue?

5. B ueM cOCTOUT CYIIECTBEHHOE OT/IMYMe 9JIEKTPOHHOM TAGIUIELl OT TAGIUI B
peJIALMOHHOM 6a3bl fanHEIX ? [ToAroToBLTE COOBIIEHME C TPHMEPaMH.

EK LIOP: YacTs 2, rnasa 4, § 18. LIOP Ne 4, 8.

§ 21

Npasuna sanonHeHuns Tadbnuubl

OcHosnbie membL napazpaga:
u MeKcmul 8 3JeKmpPoOHHOLL mabauue;
» NPABULA 3aANUCU LUCEN;
w npasuna sanucu popmyn;
» nodzomoeéxa mabaiuysl kK pacieman.




Mpaeuna 3anonHeHus Tabnuupbi

TexcThI B 9JIeKTPOHHOM Tabaune

IIpu BBOZE B STYeHKY TaGIMIIBI IOCIE0BATEIBHOCTHA CHMBOJIOB, KOTO"
pasa He Mo)KeT OBITh BOCHIDHHSATA KaK YMCJIO HJIH dopmyna, TabIMIHBII
[poIieccop BOCIPAUHUMAET e KaK TeKCT, T. €. KaK CUMBOJIBHYIO naoOpMa-
nuio. Kpome Toro, jobas nmocie0BaTeabHOCTE, BBOZ KOTOpO# HAYMHAET-
ca ¢ anocrpoda ('), BoCIpHHUMAaETCA KaK TeKCT (amocTpod He otobpa-
skaercs). B rabnunax 4.2 u 4.3 Auei Ky B IePBOi CTPOKe U B cronbue A 3a-
MIOJITHeHBI TEeKCTAMH.

IlpaBuiia 3anucH YuceN

B sanmesx MCXOAHBIX JAHHBIX, A TAK)Ke B MaTeMaTU4ecKux Gopmy-
JIaX TPUCYTCTBYIOT YUCJIA — YHCJIOBbIE KOHCTAHThI, KOTOPBIE pa3/eid-
IOTCS HA 1eJible ¥ BellleCTBeHHbIe (meficTBUTENbHBIE). 3AIUCH I@JIBIX TUC-
JIOBBIX KOHCTAHT He BHI3bIBaeT sarpyanenuii. Hanpumep:

25; —3456; +2134567.

BemecTBeHHBIE KOHCTAHTHI MOXKHO 3aIMCBIBATH ABYMS criocobamu:
B opMe ¢ (PUKCHPOBAHHOM 3aNATOH (0OBITHAS ¢opma) u B hopme ¢ Ijiasa-
1o1IeH 3anmaToMN,

Banucs, YMCIOBOH KOHCTAHTHL B (popMe ¢ (PMKCHDOBAHHON 3amsATOMR
IpeAInosaraeT, YTo YMCJI0 COAEPIKUT IeTyIo 1 JNpOOHYIO YaCTH, Pa3AeseH-
HBle IecATUYHOM sansamoii. HanpuMep, YUCJI0Basd KOHCTaHTa 3,1415
samuchIBaeTcA Kak 3,1415.

YyesoBag KOHCTAHTA B (hopMe ¢ IiaBalolleil 3ansaToil Tpak-
TyeTcsa KaK MaHTHCCA, YMHOXKEeHHadA Ha 10 B cTeneHu, papHOMH
TIOPAAKY.

Hanpumep, B 3anucu yuca B suzae 0,5 109 comuoxuTrenas 0,5 apisaer-
¢si MAHTHUCCOI, a IOKas3aTesb CTelleH: 9 ABJIAETCA NOPAAKOM.

IIpu 3anucH B 3JI€KTPOHHYIO TAOIHIY YUCJIOBOM KOHCTAHTHI B hopMe C
IaBalomeil 3anATON cHAYAJIA MUIIeTCA MAHTHCCA, 3aTeM — JIaTHHCKAA
6yxsa E (nponucHas WM CTPOYHAsA), IOCTE Hee — MOPAJIOK. ManTucca
MO3KET GbITH IeJI0 KOHCTAHTOM MM KOHCTAHTOM ¢ GMKCUPOBAHHOIM 3a-
nsATOM, a MOPAJOK — TOJBKO ILeJ0H KOHCTAHTOM. Ilopagok ykasblBaer,
Ha KaKoe KOJMYEeCTBO MO3UIMHA U B KAKOM HAaIPaBJIEHUH NOJIKHA CMec-
TUTHCH 3anATad B MAHTHCCE.

Hanpumep, maremaTudeckas sanucs 0,5 - 109 B ssieKTPOHHOI TabIM-
ne serraaut tak: 0,5e9; a 1 - 102 sganumerca kax le—2.
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TabnuuHbie BbIYUCNEHUS HA KOMMNbiOTEpe

O6eryHO (hopMa ¢ mIaBamme 3anaToit HCOOJIb3YeTCs OJIA NpeIcTaB-
JIEHUS OYeHb OOJIBINMX U/IY OUeHb MATeHbKHUX YUCEJT. Hanpumep: 2e+25;
1e-30.

IIpasuna sanucu dopmyn

3amucek GopMyIIBI B SUeiiKe HAUMHASTCS CO BHAKA «paBHO» (=). Dop-
MYJIBI 3aITUCBIBAIOTCA 110 CTPOTO ONIPe/ieIeHHBIM IPaBHIaM. DTH IpaBuia
HeTPYAHO OCBOMTH. POPMYJIbI COAEDPIKAT YHCIA, UMEHA AYCEK, SHAKH
omepanmii, Kpyrisre cko6ku, uMeHa QyHKnuii. Bor kax BBITVIANAT 3HAKH
omepanui:

+ (crmoskenue);

— (BBIUMTaHUKE);

* (yMHOXEHHE);

/ (nenenue);

" (BO3BENEHUE B CTENEHB).

Bes ¢popmyia nuinercs B CTPOKY, CHMBOITLI BBICTDAUBAIOTCS TIOCJIE0-
BaTEJIbHO JPYT 3a APYTOM.
DopMyIBI B TAG6I. 4.2 UMEIOT CIIeAVIOMM CMBICIT:

C2-D2 — u3 yncna B aueiixe C2 BEIYECTH YNCIIO B Aueiike D2, peayns-
rar Oyzer nmomemen B sueiiky E2, B KOTOpOM 3anucana aTa (hopmy.ia;

B2*D2 — uucyo B aueitke B2 yMHOXUTE Ha YHCIO B Sueiike D2, pe-
syabTar 6yzer noMereH B aueitky F2.

Bor eme npumepst sanuen dhopmyr:

=2,5%A1 + B2+C3

=(B3 -C1)/(B3 +C1)

=F7/2+G7/3

=(A5-1)"2

HeTpyaHO HOHATH CMBICI 9THX MaTeMATHUECKHX BeIpaskeHuit. Kak
BCeraa, B I€PBYIO OYepPehb BhINOJHAIOTCSH ONepPaniy B CKOOKAaX. ITpn oT-
CYTCTBHM CKOGOK IIOC/Ie/IOBATENEHOCTh OTEPAIMil ONpeNeIseTcss X

crapmuHCcTBOM. IT0 nopaaky y6niBanus crapmmuHcTBa omnepanuy pacio-
JIaraloTCA TaK:

" (Bo3BeleHNe B CTENEHD);
¥, / (YMHOeHue, feneHne);
+, — (cnoxkenue, BeruuTAHKE).

Heckonbsko mozpsa sanucaHubIX onepanuii ofHHAKOBOLO CTapIIHH-
CTBA BLINOTHAIOTCA B HOPAAKE UX 3anucu B popmysie (clieBa HAIPaBo).




Npaeuna 3anonHeHMs Tabnnubi

Hanpumep, dopmyaa M13/365%N4 Gyaer cOOTBETCTBOBATE MaTeMaTH-
YeCcKOH 3allMCH:

M8 5k

365
B dopmynax ponyckaerca ymorpebiieHne HEKOTODBIX MaTeMaTHte-
ckux pyaxnuii. Hanmpumep, MaTeMaTH4ecKoe BbIpaXKeHune

+JB5 + B6

3anMINeTCA B TAKOM BHJE:
KOPEHB(B5+B6).

Bnecy KOPEHb — umsa QYHKIUM <«KBAJADATHBIA KOpeHb». Apry-
MEHTBI BCerja MHIIYTCA IoCIe MMeHN QYHKIUY B KPYTJILIX CKOOKax.

Iloaroroexa TabJaHIBI K pacyeTram

CoBcem He 06:3aTeIbHO IIPH 3aT0THEHUH dJIEKTPOHHOM TabIuIbI cpa-
3y 3aHOCHTH B Hee MCXOZHBIe AanHbIe. TAOAUYLY MONCHO npedéapumens:
HO n0020MOBUMb K 8blHUCIEHUAM 6 8Uude ONAHKA, He 3AN0JHEHH020 HUC-
aamu. J[IJIs 9TOro HY>KHO 3aI0JHATH BCe AYEHKH ¢ TeKCTOBOH HHPOPMA-
nueil ¥ 3aMMCaTh B BRHIYUCIAEMbIe A4efKH COOTBETCTBYIOIINE (GOPMYJIbI.
B pe:xuMe oTOOpakeHHA 3HAYEHWH Takasa Tabiuia BEITVIAZUT NOYTH
IyCTOM: B BEIYHACAAEMBIX Adeiikax OyAyT BRICBEeUHBATHCA HYJI€BbIE 3HA~
yenusa. Kak TOIbKO 0JIL30BaTe)Ib HAUHET 3aHOCHTh B Hee YNCJIOBEIe JaH-
HbIe, B 3aBUCHUMBIX A4eiKax cpasy sKe OyAyT MOABAATHCA BEIYUCIIEHHbBIE
o opMysiaM pe3yabTaTel. B Tabiune 4.4 npunBejieH IpuMep 3aroTOBKH
PACCMOTPEHHOrO YYETHOTO JOKYMEHTA B peskuMe 0To0parkeHusA GopMy .

Tab6auna 4.4. Tabiuna, IOArOTOBJIEHHAA K pacyeTam

A

Moanokxo

!Bi

C

D

IIpoxyxr |Ilema IlocraBneno El'IpoIl:ano

Cmemana

Teopoz

|
|
|

Hozypm

RO | W N

Causkxu




TabnuyHble BbIYUCNIEHUS HA KOMNbIOTEPEe

KopoTko o rnasHom

ITpn BBOZE B TaGuMIy JMI06as MOCTEAOBATETLHOCTh CUMBOJIOB, KOTO-
pas He MOXeT OBITh YHCAOM MIH (POPMYJIOi, a TaKyKe BBOAMMASN TIOCTe
anoctpoda, BOCIPUHUMALTCA KAK TEKCT.

Yucsia B 971eKTPOHHOI TabIMIle IPeACTaABASIOTCS B dopwme ¢ puxcHupo-
BaHHOMU 3aNATON U B opMe ¢ naBaromeil 3anaToii.

POpMyJIBI MOI'YT BKJIIOYATH B ce6s YHCaa, MMEHA SYeeK, DyHKIHHA,
3HAKH ONlepalluil, Kpyribie CKOOKN.

IIpeasapuTrenbHOe 3aHECEHHE B TAGTUILY JIMIITBL CHMBOJBHBIX JAHHBIX
1 GOpMYyJI PAaBHOCHJIBHO HPOrPAMMHUPOBAHMIO TaOIUIBI JJIA IIOCTELY-
IOIIUX PACYeTosB.

@ Bonpochkl U 3agaHus

1. Kax BBeCTH TEKCT B AUYEHKY 2IeKTPOHHOMN Tabnuiis?

2. B kaxkux aByx dopmarax npencraBasiores uuciaa? B yem PasHHIA MeXAy
HAMHA?

3. Chopmynupyiite npaBuia sanucu dopmyi. Yro npousoiiger, ecau TIPH BBO-
Zie popMyaBl BBl HAPYIIHTE 9TH IpaBuia’?

4. Kak M0 HO 3apaHee NOATOTOBUTE TAGJUILY JJIS BEIYACIEHUI?

@ 5. Banumure B TPAAMIMOHHON MaTeMaTHUECKOH hopMe caenyionue GopMy bl

M3 BJIEKTPOHHOM TabIHIIE], IPeJBAPUTEIBHO OTBETHB Ha BONIPOC, B KAKOI 110~
clefoBaTeNnbHOCTH Oy AYT BRINONHATHCA MATEMATHYECKUE OITePAIlHH.

=C2+A5/Q3; =(C2+Ab)/3; =C2/(A5+3);
=A1%A2/D12*DQ3; =A1¥*A2/D12/D3; =A1*A2/(D12*D3);
=B2"2-D3°Q5; =F4+(A4%5)"3; =F4"3*A4.

6. ITocrpoitre anexkTporHYO TabiuIy «OmIaTa a1eKTPOIHEPIAH» JJIA PacyeTa
A eKeMeCcAYHOM IJIaTHI 38 PACXO/ 3JIeKTPOSHEPIUHU B TeyeHue roga. Mexoano
uHGopManueit ABIATCA NOKA3aHUS CYETUIMKA B HAUANIE KasKJA0r0 MeCcaa

¥ CTOMMOCTB OJHOI'O KUJIOBATT-4aca.

M EK LIOP: Yacts 2, rnasa 4, § 19. LIOP Ne 3, 4.




Pabora c auanaszoHamu. OTHOCUTENbHAaR agpecauns

§ 22

Pabora c ananasoHaMM.
OTHOCUTEeNnbHan agpecauuns

OcHosHbLe membL napazpaga:
» umo makoe duana3on (010K );
» (ynryuu obpabomxu duanasona;
» NPUHYUN OMHOCUMENbHOU adpecayuu;
w COpPMUpPO8Ka Mmadauybl.

Yro Takoe guana3oH (6710K)

TabsuyHbIe IPOIECCOPHI TO3BOJIAIOT BHIIOTHATH HEKOTOPHIE BbIYHCIIe-
HUA C IeJIo# IPYNIoH s4eeK, HadbIBAeMOM AManasoHoM.

J‘Bﬂt L‘«% JTmana3zon (6J10K, pparMeHT) — Ji00ad NPAMOYTOJIbHAA
d Ag{: yacThb TabJIUIIEI.

O6BIYHO AHATIa30H 0003HAYAETCS UMEeHAMHU BepXHeil IeBOH U HYIKHel
[paBoii AYeeK, pasjesieHHbIMU ABoeTouneM. Hanpuwmep, B Tabi. 4.4 aua-
IIa30H, COCTOAIMI U3 BEIYHUCIAEMEIX AYeeK, 0003HaUaeTcs CAeYIOIUM
obpasom: E2:F6 (8 Ta6u. 4.4 oH BbIZe/IeH TeMHBIM (hoHOM). MUHUMATB-
HEBEIM JHATTA30HOM ABJISAETCA OJHA AdeiiKka TabauIlbl.

dyaruuu o6paboTEH THana3oHa

B kaxa0M TabINYHOM Mpoleccope uMeeTcs IeJiblii Habop pyHKIUiHA,
IpUMeHAEeMbIX K AuanasoHam. 3o cymmuposanue uncen (CYMM), sxo-
NANMX B AMATNA30H, BhIYHcaenue cpennero snavenus (CPS8HAY), na-
xosneane makcumanbaoro (MAKC) u muanmansaoro (MUH) snayve-
HHMH ¥ HeKoTopble Apyrue. Takue (PyHKIIUM HASBIBAIOTCA CTATHCTHYE-
CKMMH.

IIpeamnonoxum, 4T0 B KOHIEe pabouero AHA HEOOXOAUMO NOACYHUTATE
BBIPYYKY, IOJYUYEHHYIO 3a A€Hb OT IIPOAAKHA MOJOYHBIX IPOAYKTOB. [lud
aToro B Tabaune 4.3 HY)XHO IPOCYMMHUPOBATH BCe YHCJa M3 Auanas3oHa
F2:F6. Ilycth GyHKOMA cyMMupoBaHus obo3HavaerTca ciaosom CYMM.
Torpaa HykHaa HaM dopmysa sanumercs Tak: =CYMM(F2:F6). Ouna 060-
3HAUAeT cleaylolnee:

CYMM(F2:F6)=F2+F3+F4+F5+F6.

6-207




TabnuyHbie BbIYUCNIEHUS Ha KOMMbIOTEpe

Sanumem opMysy cymMMHpOBaHuA B siueiiky F7, a B sueiiky E7 —
TekcT« BCEI'O:». Peayaprar — B Tabu. 4.5.

Tabaumna 4.5. Tabauna ¢ BeIYACIEHNEM CYMMaPHOH BHIDYUYKH

A [ B c T R e b AN
| 1 IIpomykTt iH.eHa—-H(;c;a;eno ._Hponam_) _60::-&::005 _il_B;.lpyqaa \
| 2 | Moaoxo J 20 100, 100 0/ 2000

3 |Cmemana 10,2 85 70 15 714
4 Teopo: | 18,5 125,  110| 15 2085
5 | Hoeypm - 5_,4. B 250_;»_" 2254 25 1215|
6 |Cauexu | 15,2 50 45 -5 684
7 ‘ L (v iy 'BCETO: | _6?343‘

TabauaHbIe TPONECCOPHI ITO3BOJISIOT MAHUITY THPOBATE C AUAIAa30HAMYU
9JIGKTPOHHOM Tabiuuel. K onepayuim MaAHUNYIUPOBAHUSL OMHOCAMCA:
ydanenue, 6cmasKa, KONUPOBaHue, NEPeHOC, COPMUPOBKA AUANA3OHOE
maodaAuybl. ITH ONIEPALIAH BBIIOJIHAOTCA C HOMOIILI0 KOMaH/ Ta6IHaHOro
npoueccopa. OGEIYHO 3TH KOMAaH/IbI II0JIL30BATEb BhHIOMPaeT U3 MEHIO

KOMaH/.

IIpHMHIHMI OTHOCHTEILHOM apecanuy

Kagzanoce 6v1, B pesysibraTe TAKMX MAHUNYIANUN pacueTHsie hopmy-
JIBI MOT'YT CTATh HEBEPHBIMH, ITIOCKOJILKY H3MEHATCH aZjpeca mepeMernieH-
HBIX HA HOBOE MeCTO fiueeK. UTo6bI TAKOI0 He NPOUCXOANIIO, B DJICKTPOH-
HOU TabanIle peain30BaH NPHHIMI OTHOCHTEJbHOM agpecaliiu.

1 X CoryiacHO IIPHHIAITY OTHOCUTEILHOM ajpecanuu, ajpeca sde-
0 f /Y ex, ucnonsayemele B OpMyJIax, ONpeZesieHbl He abCONIOTHO,
£ & OTHOCUTEJIEHO S9elK1, B KOTOPO# pacrnosaraerca hopMmyaa.

CJIE,I[CTBHBM 9TOI'O IPHHIIUIIA ABJISETCA CJeaVIolee nIpaBujo:

rg,‘)_: ) Beakoe maMeHeHMe MecTa PACIOJIOMKEHUS (POPMYJIBI BeneT
o 4% 177 K aBTOMATHYECKOMY H3MEHEHHUIO a/pecoB AdeeK B aTOH dop-

‘& myne.




PaGoTa c amanazoHamu. OTHOCUTENbHan aapecauuns

IlosicuuM ckasaHHOe Ha npumepe. IIycTs IpH MOATOTOBKE TaGaAMIIbL
JUIS pacyeTa IIPOAasky TOBapa Ha cjIelyIOIUi AeHb Biajesell NaBuIboHa
3HaeT, 4TO B ATOT JeHb He GyAyT MoABO3UTHCA cMeTaHa u TBopor. IToaro-
MY ZiBe€ COOTBETCTBYIOIINE CTPOKH U3 TabJ. 4.4 MOKHO YAAJIUTh. JTo ne-
JaeTcs ¢ MIOMOIIbI0 KOMAaHILI BUIA

YIOAJIUTE A3:F4

Ha MecTO yaleHHBIX CTPOK CABUTAal0TCHA CTPOKHU CHU3Y. B peayibrare
rabauia npeobpasyercd B Tabi. 4.6.

Tab6aaua 4.6. Tabnuna nocie yaaneHUs ABYX CTPOK

A B C D B E | F
1 | IIpoaykt |Ilena Hoc'rasneﬂowl'lponaﬂo Oc'ra;:lot-:; : _r;npyqr.ca_
2 | Moxoko L. -"=Z‘,2:D2‘!_ —B2¥D2
3 |Hozypm =(?3_—_D_3 - =B-3*E.
8 4 |Causkxu =£]I—;)4_ T=B4*D4

O6GparuTe BHUMaHME HA Z{Be NOCIEAHNE CTPOKH. B IpHCYyTCTBYIOMMUX
B HEX GOPMYJIaX M3MEHHUJIKCH ajpeca auyeek. 3/1eCh ObLI yUTeH CABUT Ha
ABE CTPOKH BBEPX; cpaboTas IPUHIUI OTHOCHTEIBLHO! afpecamuu.

CoprupoBKa Ta0IUIIBI

ITonycTuM, Biajieser TOProBoro NaBMJaboHa X04YeT y3HATh, KaKue TO-
BapHI NIOJb3YIOTCA HANGOJIBIINUM cripocoM. [Jis STOTr0 ZOCTATOYHO yIIOPA-
OYHTH CTPOKHU Tabaumsl mo yduiBanuio uyucen B croabue «IIpogano».
BoJBIIUHCTBO TADJMUYHBIX IPOIECCOPOB IIO3BOJIAET IIPOHU3BOJHUTEH COP-
THPOBKY (ynopsnouerue) Tabauusl o KakoMy-1ubo npusHary. [lus Ha-
mrero npuMepa (popMupyeTca KOMaHLa TAKOrO BUAA:

COPTHPOBATL CTOJIBEI] D IIO YBBIBAHHUIO

IIpuMeHeHMe 9TOH KoMaHAbI K TabJ1. 4.5 B peskuMe orobpakeHus 3Ha-
YeHMI AACT Pe3yJIbTaT, IOKA3aHHEIN B Tab. 4.7.

Orciofa BUAHO, YTO HAWOOJBIIMM CIIPOCOM IOJb3yeTca WOrypr,
a MeHBIIIe BCero IOKYIaoT CIUBKH.

Dra ke TabauIa B peskuMe oTobparkenus popmysa — Tabir. 4.8.
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Tabnuna 4.7. PeayasTaT CODTHPOBKH TAGIUIEI

o crondny «IIpogano»

[« comgasd g @ | oop E " ¥, -
1 | Ipoaykr | Ilema | ITocrasaeno|Ilpogaro | Ocramocs | Beipyuka
2 | Hoeypm 5,4 250 225 25 1215
3 | Teopoe 18,5 125 110 15 2035
4 | Mouxoko 20 100 100 0 2000
5 |Cmemana 10,2 85 70 15 714
6 | Causku 15,2 ‘ 50 45 5 684
T BCETO: 6648

Ta6auna 4.8, OtrcopruposanHas Tabauna
B pesxuMe 0TobparkeHus hopMy.J

a A I; LD C | D_ E i F ]
1 Ilpopykr |Ilema |ITocrasmeno | Ilpogamo Ocranocs | Bripyuka
2 | Hozypm 5,4 250 225 =C2-D2 =B2*%D2

3 | Teopoz 18,5 125 110{ =C3-D3 =B3*D3

4 | Moaoxo 20 100 100 =C4-D4 =B4*D4

5| Cmemana 10,2-“ 85 70 =C5-D5 =B5*D5
6 | Causxu 15,2 50 45 =C6-D6 =B6*D6
7 BCETO: =CYMM(F2:F6)

CHoBa cpaGoras IPHHIAI OTHOCHTENbHOM aapecanun. DOpMyJIs! us-
MEHHJINCH B COOTBETCTBUH C U3MEHEHHEeM MeCTa PACIIOJIOMKEeHUA CTPOK.

KopoTtko o rnasHom

Huanason (610K, hparMenT) TabauIbl — 3TO AI00as ee IPAMOYTOJIb-

Has 4acTh (B TOM YHCJIe YaCTh CTPOKH, YACTH CTOJIOIIA HIIH OHA Adeitka).

Jl7151 BBINIOTHEHU A PACYETOB HA/| AMATIa30HAMMY, CONEePIKaIMH YACIA,

MCHOJB3YIOTCA CTAaTUCTHUECKHe QYHKIIUH: CYMMHUPOBaHHUe, YCpeHeHue,
HaxXoK/jeHue HauOoIbILIero ¥ HaMMeHbIIero 3Ha4eHu i u ap.




Denosas rpacduka. YcnosHaa QyHKUUA g

C nuama3oHaMHy MOKHO MPOU3BOJUTH Oeparii MaHUIIyJIHPOBAHUA:
yaajeHue, BCTABKY, IEPEHOC, COPTUPOBKY.
IIpUHIUI OTHOCUTEIBLHOU agpecanun: ajpeca sideex B popmyJie omnpe- '

ZesieHBI He a6COTIOTHO, 8 OTHOCUTEIBHO MeCTa HAX 0K JeHu A 9T0H hopmy-
b1, CleficTBHE: IPH IlepeMeleHru (hOpMYJIbl B APYTYIO A4 Ky COOTBET-
CTBYIOIIEM 06pa30M U3MEHAIOTCA afpeca AYeeK, Co/epKaluecs B He.

Bonpochkl 1 3agaHus

S

. Yro rakoe nuanaszon? Kak o o6osuauaercsa?
. Kaxue BRIYMACAEHUS MOYKHO BLITIOTHATE HAZ IEJILIM AUALIA30HOM ?
. Yo moHMMAaeTCs oA MaHUmyaupopanuemM guanazonamu IT7

. Uro TaKoe NPHHIMT OTHOCHTEJbHOU ajgpecanuu? B Kakmx cuTyanusax oH
npoaBiasiercs?
5. B aueiike D7 sanucana dopmyaa (C3+C5)/D6. Kak ona uaMeHUTCH DU 1€~
peHoce 3TOH (YOPMYJIBL B AUEHKY:
a) D8; 6) E7; B) C6; r) F10?
6. B sueiike B4 maxogurcsa dopmyna CYMM(A4:D4). Kyzna ona nepeMecTuTCs
M KaK H3MEeHHUTCH MpHU:
a) yAaneHnn cTpoKu 2; 6) yaleHun CTPOKH 7; B) BCTaBKe IIYCTOi CTPOKH 11e-
pen cTpoKoii 4; r) yaanenuu cronbma C; ) BeTaBKe MycToro crosbia nepen
cronbuom F.
7. K rabaune «Omnnara a/IeKTPOIHEPrun » , OJYYeHHOM IIPU BBINIOJHeHUH 3a/1a-
Hus 6 U3 mpeABIAymero naparpada, 106asbTe pacyeT Beei BBIILIAYEHHOM 3a
rojl CyMMBI IEeHer ¥ CYMM, BBEIILIAYEHHBIX 3a KajkAblll KBapTana (KBapraj —
3 mecsana).

EK LIOP: YacTb 2, rnasa 4, § 20. LIOP Ne 2, 3, 8.

-0 o
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§ 23

Oenosas rpaduka. YcnosHas GyHKUUNA

OcHo8Hble membL napazpaga:

u zpaguueckue 803MONCHOCTNU MABIULHOZO npoyueccopa;
® munsl duazpamm;
¥ YCLOBHAA PYHKUUSA.

I'padmueckne BO3MOKHOCTH TaOJHIHOTO Ipoueccopa

3aMevaTebHBIM CBOMCTBOM 2JI€KTPOHHBIX Ta0JIHIL ABJIAETCA BO3MOIMK-
HOCTBb rpau4ecKoro npecTaBieHns YUCI0BOH nHpOpMALNH, cofepxa-




TabnuyHbie BLIYUCNEHUS Ha KOMMbIOTEpEe

meiica B Tabaune. [I1a 3TOro CyuiecTByeT ClelMaibHEIA rpadudaeckuii
pesxumM paboTel TabJUYHOrO mpoueccopa. I'padMKy NpUAAOT HATJIAL-
HOCTBH YUCJIOBEIM 3aBUCHUMOCTAM.

Tunsr guarpamm

TabnuunHble IPONECCOPHI JAIOT BO3ZMOKHOCTE IOJYUYATh CAMbIE PA3JIAY-
Hble OpMBI AuarpamMMm u rpadgukoB. Huke Ha pUCyHKaxX ITOKA3aHbI ABa
THUIIA JHArpaMM: Kpyrosas Ha puc. 4.1 u cronduarasn va puc. 4.2. Ucxon-
HEBIE JaHHBIE JUIA 9THX AMarpaMM U3BJIEKAIOTCS U3 OJMHAKOBBIX AMAIas30-
HOB siueek A2:A6 u D2:D6 rabmun us npeasiaymniero naparpada. Ilepssrii
AHANas3oH COAEPIKUT Ha3BaHUA IIPOJYKTOB, BTOPOH — KOJHYECTBO IPO-
AaHHBIX eAMHUI] KayKI0ro NpoAyKTa. Vi3 guarpamMmm cpasy BUIHO, YTO HAU-
GOJNBLINM CIIPOCOM y TIOKYIIaTes el Noab3yeTcsa Horypr.

Kpyrosyo amarpaMMmy OGBIYHO MCIOJB3YIOT B TeX CJAydYadX, KOTaa
HY’HO IMOKa3aTh, KAKYIO YaCTh OT IIeJIOro (Kpyra) COCTABIAIOT OTENb-
Hble BeJIMYHHEI (cekTopsl). Cronbuaras auarpaMma (rECTOrpaMMa) 1o-
3BOJIAET HATJISAHO COIIOCTABUTH MEK Y cODOM OTeIbHEBIE BeJINYHUHbI.

=

Puc. 4.1. Kpyrosas Puc. 4.2. Cronbuaras guarpamma
AuarpaMma (rmcrorpamma)
Ycnosuaa pyHKIusa

ITponomxum obeysxneHne 3azaqu 06 yueTe IPOAAKH MOJOIHBIX IIPO-
AYKTOB B TOPIOBOM IaBUJibOHEe. B ciyuae ecim TOT MM MHOM NPOAYKT
IIPOJIaH MOJHOCTHIO, HEOGX0MMO OPraHM30BATE €TI0 IOJ{BO3 B TOPrOBLIM
naBuJabOH. YTOGBI OTPa3UTH BTO B AJIEKTPOHHON Tabiauie, mobaBuM
B Tabi. 4.8 HOBHIA cToabern ¢ HazBanueM «IloxBo3». B Aueiikax aToro
crosbua Gymer BRICBEYMBATHCH CAOBO «Jla», €I MOABO3 COOTBETCTBY-
OIIero MpoaykKTa HeoOxonum, u «HeT», eciim MPOAVKT ITOABO3UTL HE
Hano. Pasymeerca, sHauenus «Jlla» wiau «Her» TabIuuHBIi 1IpoIeccop
AOJKEH ONIPeeJIMTh CaM ABTOMATHUECKH.




Denoesas rpadpuka. YcnosHas QyHKUUSA

Ilis pelIeHus 3aJa9M BOCTIONIb3yeMCs yCa0BHOM (pynkumen. O6muit
BUJ YCJIOBHOU (DYHKIIUM CI€ YOI MA:

ECJIA(<ycnoBue>; <BhIpaskeHue 1>; <BpIpakeHue 2>)

<VecnoBue> — 3TO JIOTHUECKOE BLIPAKEHHE, KOTOPOe MOXeT IPUHU-
matb sEavenne MCTUHA unu JIOMKD. C moruyecKuMH BBIPpAKeHUAMM
BBI IIO3HAKOMUJIKCE B TJIaBe 0 6a3ax faHHbLIX. B aJIeKTPOHHBIX TabauIax
OHM MMEIOT TOT JKe CMbIC]. <Brlpaskenue 1> u <BBIpaskeHHe 2> MOTYT
OBITE UHCJIAMM, (pOpMYyJIaAMHA HJIH TEKCTAMHM.

Sl Venouasi QYHKIMA, 3anucaHHasdg B AYeHKy TaOMMIBI, BbI-
#31 TONHAETCHA TAK: ecJIM <ycJIOBHe> MCTHHHO, TO 3HAYEHME AaH"
{’ '\ Hoit sveitkm onpesensier <Bblpa)keHume 1>, B IPOTHBHOM
@ caydae — <BBIpasKeHue 2>.

B HameM cirydae ycJaoBUe 03Ha4YaeT IPOBEPKY Ha PABEHCTBO HYJIIO KO-
JIMYecTBa OCTABIIErocs MpoAyKTa. B kauecTse BelpaskeHuit 1 u 2 BBICTY-
aioT TeKcToBbIe KoHcTaHTHL « [lar 1 «Her».

Ilocjie BHECEHHBIX M3MEHEHWH yUeTHBIH JOKYMEHT IpPHUMeT BHI,
npejcTaBiTeHHbli B Tabx. 4.9 (B pexxmme OTOOparKeHHA dopmyn) u
B Ta61. 4.10 (B pesxuMe oTOOparkeHUs 3HAUCHH).

KopoTko o rmaBHOM

B coBpeMeHHBIX TaOJIUYIHBIX IIPOIleccOPax peajii3oBaHa /leJioBas rpa-
(huKa: BOBMOKHOCTD IIOCTPOEHUS JAHATPAMM H rpad@MKOB II0 YHCJIOBBIM
naHHbIM B Tabmuie.

VenoBHas GYHKIMA UMeeT cleayIomui ¢popmar:
ECJIVI(<ycaoBue>; <BhIpaskeHue 1>; <BpIpaykeHue 2>)

3/ech <yclioBme> — JIOTMYeCKoe BhIpakeHue. Ecau <yciaoBue> uc-
THHHO, TO 3HAYEHMe AUYEHKH ompejesseT <BbIpaykeHue 1>, eciH JOMK-
HO — <BHEIpa)keHue 2>.

Bonpockl u 3apaHus

1. Yo Takoe genoeas rpadura?

2. Kaxoit Buz mMeeT yeaosHas Gpyaxnusa? Kak oHa BhIIONHAETCA?

3. [IpofomsxuTe BHIMOJHEHUE MPOEKTHOro 3ajannsa. Ha ocHOBaHUHK TabIHIb
«Onutata anexrposHeprum» (samanme 6 ua § 21) mocrpoiiTe crosbuaTyio

AHATPAMMY, OTPasKaolIyIO e)KeMeCAYHEINH PACXO0 2JIEKTPOIHEPIHH B Tede-
HUEe roja.
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JNornyeckne dyHkumumn n abconoTHbie agpeca

Ilo tabaune «Onnara sIeKTPOsHEPTHH» ¢ A06ABIEHHBIM PACYETOM BRIILIA~
YeHHON CYMMEI JIeHET 3a KaKaelii kBapraJ (3aganue 7 u3 § 22) nonxydure
KPYrOBYIO AHMATDAMMY, OTPAMKAIONIYI0 OTHOCHTEJbHBIE PasMepbl BBIILIAT
B KaxI0M KBapTraJse.

K Tabmume «Omiara ajleKTposHEepPruu» pobasbTe pacder cpelHeMecAYHON
ILUIATHI, & TAKJKe MpHAyMaiiTe u peajusyiiTe crmocod nojcyeTa KOJIMYeCTBa
MecsIeB, IJIATA 3a KOTOpkle OBlyIa BeIlIe CpeJlHeMeCAuYHOM.

EK LJOP: YacTb 2, rnaea 4, § 21. LIOP Ne 8.

§ 24

Noruyeckue GpyHKuuu n adbconoTHble aapeca

OcHosHble meMbL napazpaga:
» 3anuch UL 8bLNOJHEHUE J0ZUYeCKUX PYHKYUL;
w abconomusle adpeca;
» QYHKUUA BpEMEHL.

3anuch ¥ BRINOJHEHHE JOrHYecKuX (DyHKIMH

IIpomo»KUM COBEPIIeHCTBOBAHME TabIUIIBl yueTa IPOJarK#u MOJI0Y-
HBIX IPOAVKTOB. B yCciioBuM IoABO3a TOBAPA KeJIaTeJIbHO YUeCThb CIeAy-
10IIee 00CTOATENIBLCTBO: IOABO3UTE TOBAD He MMeeT CMbICJa, eCJIH TOPro-
BBIH ITAaBUJIBOH 3aKaH4YuBaeT pabory. 3TO TOKe MOMKHO IPEeAYCMOTPETEH B
asekTpoHHOM Tabaune. Hueitky E9 6ymeM ucmoss30BaTh JJ1d XpaHEHUA
3HaYeHUs BpeMeHH (B uacax), ocTaBiIerocs J0 KoHIa pabodero AHs.
VeaoBue noseo3a ToBapa copMyaIupyeM Tak: moeap nodeo3ums, eciu
ocmasuieecs ezo0 Koauwecmeo pasno Hyao H 0o konya pabouezo OHA
ocmaJnocy 6onvuie 08Yx wacos.

IIpu sanucu cGHOPMYJIMPOBAHHOTO BHINIE YCJIOBHA B (hopme Jiorude-
CKOT'0 BBIDAKeHUA 0K HA OBITH HCII0Jb30BaHa JorudecKasn onepanus A
(KOH'BIOHKIINA, JJOTHUECKOe yMHOKeHue). Paboras c 6asaMu faHHBIX, BB
TMO3HAKOMMUJIMCH C JIOTHUeCKUMH onepanuamMu. OZHAKO B 3JIeKTPOHHBIX
TabaMIaX HECKOJIBKO MHBIE IPABUJIA 3AIIMCH JIOTUYECKHX BhIDaKeHHi,
COJIEPKAIIX JIOTHYECKHE OIePaIiH,

’sgﬁ*a,; B 2/1eKTpOHHEIX Tabiaunax JoruyecKue onepanuu
) T\
; ‘g (1, WJIN, HE) paccMaTpHBaloTCA KaK JIOTHUYECKUE PYHKITUHA.

&

&




TabnuuHbie BbIYMCIEeHNs Ha KOMMblOTEpe

Hanpuwmep, norugeckoe BelpaskeHue, KOTOPOe IPUHIMAET 3HAUCHTE
HUCTHUHA, ecnu BbinonHAETCS CHOPMYIMPOBAHHOE BBIIIE YCJIOBHE IIOA-
BO3a TOBapa, NUIIETCs CJeAYIOMIIM 00pa3oM (41 BTOPOH CTPOKH, T. e.
AJIA AorypTa):

H(E2=0; E9>2)

ITepex crkobkamMu cTaBHTCA UMA JOTMYECKOH OmepaIiuu (byarmun),
a B CKOOKax — JIOTMYeCKHUe ONePaHIbl.

CnenoBarenbHO, Teneps yeaoBHAA GYHKIUA B ssueiike G2 0K HA BbI-
TIAAETh TaK:

ECIIM(M(E2=0; E9>2); "Ia"; "Her")

Ho B aroit dpopmyse Taurcs onacHocTh. BaM yike M3BECTHO, UTO npu
JI00BIX MAHUNYAANMUAX ¢ TAOIUIEH, CBA3AHHBIX C IEPEHOCOM dopmyn B
Apyrue s4edKH, IPOMCXOJUT USMEHEeHHUe aJ[pecoB NepeMeHHBIX. Pabora-
eT IPUHIIAN OTHOCUTE/IbHOM azpecanuu. OZHAKO B JAHHOM CJIy4ae aJipec
A4eku E9 ve nomxen nsmenarsca B dopmyine. Muaye roBops, aToT
ajzpec I0JIKeH ObITh He OTHOCHTEbHBIM, 4 a6COIOTHBIM.

AbcoarorHsie agpeca

CymecTByer cioco6 «3aMOpa’kuBaHUA» a{PECOB B 3JIEKTPOHHBIX TabiIu-
nax. Ha «3amMoposkeHHBIN» B (hopMyJie afpec A4eiiKy He pacIpoCTPaHAeT-
Cs OIPUHIUII OTHOCHTEIbHOCTU. OGBIMHO /U151 HTOM 1eJIM UCIIOIb3YeT A 3HA-
oK «$». MOMKHO «3aMOPO3UTE» TOJILKO HOMEP CTPOKM WJIM TOJBKO UM
cronbua. Yrobur anpec Adeiku caesnats abCOMIOTHEIM (HEM3MEHHBIM IIDH
J11000M nepeHoce (hopMyJIBI B TAO/IHIIE), HYIKHO 3HAK «$» IHCATH ABAIKILI:
SES$9.

Teneps AOMKHO OBITH MOHATHO, UTO YCIOBHYIO (DYHKIHIO, peIa-
IOILIYIO BOIIPOC O TIOZBO3€ TOBApa, CIAeAyeT 3alucaTh TaK:

ECJIIN(A(E2=0;3E$9>2);"1a";"Her")

DYyHKOHA BpEeMeHH

Ocranock 06cyAuTE (POPMYIIY, BEIYMCASAIONIYIO KOJTHIECTBO BDEMEHH,
ocTaBIIleecs /10 KoHIa paboyero nua. MoKHO, IIOCMOTPEB HA YaChl, BPYY-
HYIO0 BCTABUTH 3TO BpeMd B Adeiky E9. Ho B coBpeMeHHBIX TabJIMYHBIX
npoueccopax CYyIIeCTBYIOT clelHajibHbie QYHKIHH (PyHKIUKA Bpeme-
HH), TO3BOJAIOIINE IOJYYUTEH TEeKyIee BpeMsa. DTO BO3MOKHO Giaarozma-
PA TOMY, YTO B COCTAB AIIapATHOH YACTH KOMIBIOTEPOB BXOJHUT Tal-
Mep — BHYTPEHHHe 4Yachkl KoMmbsioTepa. Ecoru paboduii fjeHs 3aKaHYMBA-
erca B 20 gacos, To dopmysa gomKHaA 66ITE Takoit: 20 — TEKVIIIUN




Nornyeckue pyHkumu n abconoTHbie agpeca

YAC. Ilycts, HanpuMep, QYHKIUA ONpe/Ae/ieHHA TeKYyIIero 4aca samnu-
cersaerca tak: YAC(TIATA()).

Ilociie BHECeHUA M3MEHEHHUH Tabauma B pesxuMe oToOparkeHnsa (pop-
MyJs mpuMeT BuA Tabn. 4.11, a B peskuMe 0TOOPayKeHUA 3HAYCHUH —
Tabma. 4.12.

ObparuTe BHUMaHUEe Ha TO, 4To u3 Tabn. 4.12 cieayer, YTO MOJOKO
y2Ke 3aKOHTHIIOCH, HO IOABO3UTH ero He CJIeiyeT, TaK Kak 10 KoHIa pato-
Yyero JAHs OCTAJIOCH 2 uaca.

KopoTko o rmaBHom

TIpu 3anucH JOTHYECKHX BhIPAXKeHUH MOYKHO M0JIb30BATHCA JIOTHYE-
cxkumu onepanusamu: U, UJIV, HE. B a/leKTPOHHBIX TaONMUIaX JOTHYE-
CKHe Olepanuy yunorpedasaored KaKk QyHKIIHHA.

Bo3MOKHO «3aMOpaXMBaHMe» aJ{[PeCOB siUueeK, UCIOIb3yeMbIX B (hOp-
MyJax. «3aMOpPOKeHHBIA» ajZpec CTAHOBHUTCH a0COJNIOTHHIM, T. €. Ha
Hero He PacnpocTpaHsaeTcs NIPUHIIAII OTHOCUTEILHOM afpecanu.

Bonpocki 1 3apaHus

1. Kax B as1eKTPOHHOMU Tab/InIle peaan3yoTCHA JOrH4YecKe olepanin Ipu 3anu-
cH yeJIoBHBIX GyHKIWH?

2. Yro Taxoe abCONIOTHEI agpec?

3. IpomomxuTe BHIIOJIHEHUE IIPOEKTHOTO 3ajanns. B rabnnne «Onnara anex-

rTposHeprum» (3ananue 6 ua § 21) mcnosnbayiiTe abGCOMIOTHBIN aapec Aas
AYeiKu, Xpa"amieil croumocts 1 KBT * 4 3JIeKTPO2HEPTHH.
B rabaune «Omara sJeKTPOSHEPIHHM» HCIONB3YITe CilaeAyiollee MPaBUIIO
AJIA IOo/IcYeTa CYyMMEI OILJIATEL: €CJIH H3pacxonosaHo He 6onee 100 kBT + 4, TO
nena 1 kBr - u pasra 1,5 py6.; ecan uspacxogosano bonee 100, Ho menee
300 kBt * 4, To mena — 1,8 py6.; ecniu uapacxogosano He meree 300 kBr - u,
To mena 1 kBt - u pagHa 2 py6. UcnonbayiiTe JorTHuecKue PyHKIHUH.

EK LIOP: YacTtb 2, rnasa 4, § 22. LIOP Ne 2, 3, 9.
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3nexkTpoHHbie Tabnuuel n MogenuposaHue

§ 25

AneKkTpoHHbie Tabnuubl
n Maremarmyeckoe moaenuposaHuve

OcHoeHble memblL napazpaga:
= mMamemamuueckoe Mofeaiuposanue;
" amanvi MAMemMamu1ecKozo Mofeuposanul Ha Komnvlomepe;
" npumep Mamemamu4ecKozo Modeiupo6aHus 6 dNeKmMpoOHHbLY
mabauyax.

MaTtemMaTH4YeCKOe MOJe/IMpOBaHue

Yro TaKOe KOMIBIOTEPHOEe MaTeMaTudeckoe Mogenuposanue? CHoBa
BepHEMCH K TeMe MaTeMaTH4IecKoro MoJleIMPOBaHMA, 00Cy K 1eHue KOTO-
poii 66110 Hauaro B § 9. Peanbuylo cucteMy, AJ18 KOTOPOi CO3/laeTcA Ma-
TeMaTH4YeCKad MOJeb, IPUHATO HA3BIBATE 00BEKTOM MOJEJIUPOBAHM.
O6BbeKTaMi MATeMATHIYECKOTO MOJIeJIMPOBAHMUSA MOTYT OBITH HEKOTOPhIe
KOHCTDYKIIMM, HATIPUMED, 3KeJIe3HOA0POKHEINA MOCT MM KOPabJib; mpu-
poAHBIe 00BEKThI, HAIPUMEDP, MECTOPOKACHHE II0JIe3HBIX HCKONAeMbIX,
BOJIOXPAHHUJIUILE, & TAKKe IIPOIeCcChl U ABJICHUA, IPONCXOAANIHE BO Bpe-
MeHH, HapuMep, B3JeT KOCMUYECKO PaKeThl ¢ KOCMOApoMa, U3MeHe-
HUe TOTOAHBIX YCJOBHM B ONpeAeseHHOH reorpaduuecKoil ToUKe, H3Me-
HeHUE CO BpeMEeHeM YHCAeHHOCTH OIpe/jeIeHHbIX MOy IAlMiA.

Ilns mojge#t MOTYT OKa3aThCH KUSHEHHO BaXKHBIMU MHOTHE BOIIPOCHI,
cBsI3aHHBIE C OTHMH 00'beKTaMu u nporeccamu. Hanpumep: Ha KaKkoi BbI-
COTe paKeTa JOCTUIHET NepBOil KOCMMYECKOH CKODOCTH M BBIMJAET HA
opbuTy cnyTHUKA 3eMJIH; 10 KaKOi Ipe/ie/IbHOM TeMIepaTyphbl Harpeer-
cs ee obosouka? Kakoit MoxkeT GBITH MAKCHMAJIbHAA HArPY3Ka Ha JKeJes-
HOZOPOYKHEIH MOCT, IPA KOTOPOii He Oy/leT IPOMCXOAUTH €ro paspyine-
Hue? Kaxmm Gyjer ypoBeHb BOJBI B BOJOXPaHUJIUIIE B Te€X IOTOJHBIX
YCJIOBHAX, KOTOPBIE TIPeICKa3EIBaloT MeTeoposoru? He BeIMpeT Jiu gaH-
Hasd HONyJIANUs )KUBOTHBEIX Yepea CTO JeT?

Ha 9TH BOIIPOCHI 3KeJaTeJbHO IMOJYYUTh OTBETHI TEOPETHYECKUM Iy~
TeM, MOCKOJbKY SKCIepUMEeHTANbHbINA MyTh JH00 HEBO3MOKeH, Jubo
BOBMOKeH, HO onaceH. Hanpumep, IpH neperpysKe MOCTa MOJKHO €ro
paspyIINuTh, IPY MMeperpeBe Kopuyca pakeThl ee MO HO CIKeYhb; a 3KCIIe-
PUMEHTAJbHO IIPOBEPHTH, YTO OyjAeT ¢ momyJadnueil JKUBOTHBIX Yepe3
CTO JIeT, HeBO3MOKHO. B mog06GHBIX CUTYalMAX HA MOMOIlb YeJ0BEeKY
IPUXOAAT MaTeMAaTHYECKOe MOJAEJIMPOBAHNE U BBIYMCITUTENbHBIN 9KC-
IepUMeHT.




TabnuyHbie BbIYUCNEHUA HA KOMMblOTEpE

dransl MATEMATHYECKOro MOJEJHPOBAHMA HA KOMIIBIOTEpe

B marematnueckoit Mojeny MCIOAB3YIOTCA KOMMYECTBEHHbIE (THC-
JIOBBIE) XapaKTepucTuku obbexra. Hanpumep, B MaTeMaTHuecKoi Mo-
A€JIA TOJIETA PaKeThl YYMUTHIBAIOTCA Macca M CKOPOCTh PAKeTHI, CHJIA
TATHU JABHraTeNeil, CONPOTHBJIEHHE aTMOCGHEPHOT0 BO3AYXAa, TEIIoeM-
KOCTb OGIIMBKY PaKeThl, BpEMs II0JIeTa, BHICOTA PAKeThl HaJ IIOBEpPX-
HOCTBIO 3eMJIH, ILIOTHOCTH aTMocdephl. Bce 9TH BeITMUMHEI CBA3BIBAIOT-
cA MeXKAY c060it Yepe3 ypaBHeHHUs, OTPaXkKaoIue GU3NIECKHUe 3aKOHEI
ABHKEHUA TeJla B BO3AYLIHOM Cpeie, HArPeBAHMUA TeJa B IPOLecce Tpe-
Hus. M3 9TUX ypaBHeHWMIA, 3HAs OfHU BETUIHHBI — MCXOJHbIE AAHHbIE,
MOJKHO BEIYHMCJIUTH APYTHe BeJIUINHBI — pedyabTaThl. Hanpumep, sHas
Maccy pakeTsl, CHJIY TATM ABUTaTesei, CKOPOCTh CrOPAHUSA TOIJIMBA,
KO2(ppUIUeHT TPeHUA BO3AYXA O KOPIYC, MOMHO BBIYMCIUTH, KAKO
GyAeT BBICOTA M CKOPOCTH PAKETSHI B AaHHEIN MOMEHT BPEMEHH, 4 TaK:Ke
TeMnoepaTypa o0muBKH pakeThl. JacTo Takue pacuers: 6pIBaeT TPYAHO
OCYIIeCTBUTEH BPYUYHYIO, ¥ TOTJA UCIOJb3YIOTCS KOMIBIOTEDHBIE METO-
JABI DEIIeHUA 3aaUH.

ITosTOpHM ONpesiesIeHUA IOHATHI, KOTOPBIE GBLIN BBeZeHEI B § 9.

PeanusoBanHas Ha KOMIBIOTEDE MAaTEeMATHUECKAS MOENH

JJ ., HASBIBAGTCH KOMIBIOTEPHON MaTeMaTHUeCKOH MOIeNbIo, a

J / |} OpoBelleHWe DPACYeTOB C IOMOINbI0 KOMIIBIOTEDPHOH MOZean
C LIeJbI0 NPOTHO3MPOBAHUA NMOBEACHUS MOJEJIUDPYEeMOH cuc-
TeMbl HA3bIBAETCH BHIMHCINTEIbHBIM 9KCIIEPHMEHTOM.

Taxum 06pasom, 9Tansl KOMIBIOTEPHOTO MATEMATHYECKOTO MOIETH-
POBaHHA CJIeAYVIOIIHe:

1) BBIAE/IEHUE KOIMYECTBEHHBIX XapaKTePHCTHK MOAEINPYeMOi crc-
TeMBI, CYIIeCTBEHHBIX A/ pelaeMoil 3agaqn;

2) nonyveHue MaTeMATHYECKUX COOTHOMEHHIT ((hopMy.I, ypaBHEeHHUH,
CHCTEeM YPaBHEHUIl U IIP.), CBA3BIBAIOIIAX 9TH XaPAKTePUCTHKH;

3) onpeznenenue cnocoba perieHus MOJIYIeHHON MaTeMaTHIecKo 3a-
Ja4d A peajiM3alisd ee Ha KOMIIbIOTEPE C IOMOIbIO NPUKJIAIHEIX
NPOIPAMMHBIX CPE/ICTB MJIX Ha A3BIKAX MPOIPAMMHUDOBAHHUA;

4) pelmeHue NOCTaBJIEHHON 38/Ja4UH IIyTEM IIPOBEACHUA BEIYHCIINTE b
HOT'0O 9KCIIePHMMEHTA.

B pesyavmame 6bi4uUCIUMENIbHOZO0 IKCNEPUMEHMA MONHO NOJLY-
HUMb NPOZHO3 NOBedeHUs ucciedyemoll CUCTeMbL; BbLACHUMY 60NPOC O
MoM, KaK U3MeHeHUe 00HUX XAPAKMEePUCTUK CUCTNEMbL OMPASUMCA HA
dpyeux.




AnekTpoHHbie Tabnuubl U MOaAenupoBaHue

OfHHM W3 BUIOB NPHKJIAAHBIX IPOrDAMMHBIX CPEJICTB, HPHUTOAHBIX
[UIsi peaTH3anuy MaTeMATHYeCKOH MOJesy Ha KOMIIbIOTepe, ABJIATCH
TabJIUYHBIE IPOILECCOPHI. '

IIpuMep MaTeMaTHIECKOr0 MOJAeIHPOBAHM A
B 3JIeKTPOHHEIX TAGAMIIAX

Yare Bcero aJieKTPOHHBIE TAOIHUIIbI UCIIOIB3YIOTCA B 3a/la4aX TAKOTO
THIA, KOTOPBIE GBLIN PACCMOTPEHB! B IIPEABIAYIUX naparpadax: s mo-
JIy4eHUs paCUeTHBIX BeZIoMoCTeli, cMeT, CIPaBOK, COUCKOSB, T. €. B obuac-
TH genonpoussoacTsa. OIHAKO 2/1eKTPOHHBIE TA0IHUIBI MOTYT OKa3aThCH
MOJIEe3HBIMHY ¥ AJIA HAVYHBIX 1eseit. C X MOMOIbIO MOMKHO CTPOHTD KOM-
NBIOTEpPHBIE MATEMATHYECKHE MOJieJid, MPOBOJHUTHL BhIUMCIMTEJIbHBIE
BKCIEePUMeHTHI. PACCMOTPUM IIPpUMED TAKOTO BBRIYUCIHUTEIHHOI0 SKCIIe-
pHUMeHTA.

VyeHble YCTAHOBUJIM, YTO MPUPOCT KAKOro-a1ubo BUAA KHUBBIX Opra-
HHU3MOB 34 CYeT POKAAeMOCTH IIPAMO IIPOIOPINOHANEH HX KOJINYECTBY,
a yOBLJIB 32 CUeT CMePTHOCTH IIPAMO IPONOPUHUOHAIbHA KBAaZPaTy X KO~
AudecTBa. ITOT 3aKOH U3BECTeH 10/ HasBaHNeM 3axona Maavmyca.

IIycrs B 0OHOM Xo3siicTBe cobupaoTes pasBoauTh Kaprnos. IIpexze
YyeM 3alyCKaTh MAJILKOB B IPY/, PeLINIH IpoBecTy pacuersl. CoruacHo
3aKoHY MasbTyca, M3MeHeHHe uucja pbi0 3a OZUH rofi BBIYUCIACTCH 110

dopmyiie
AN = kN — gN®.

Bnech N — UHCIO KAPIIOB B HayaJje roga, k — Koah@uIueHT npupoc-
Ta, ¢ — K03(OUIMEHT CMepPTHOCTH. JKCIEePHMEHTAIbHO YCTAHOBJIEHO,
4YTO AJIA JAHHOTO BHZA PhI6 (Kapmbl) ¥ B JaHHBIX YCIOBHAX (COCTOAHME
BojioeMa, Haauumne Kopma) k = 1, g = 0,001.

Eciiu mepBOHAYAILHO B IPYZ 3anyieHo N, psi0, TO U3 3aKOHA ClIeAy-
eT, 4TO KOJIMUYECTBO KapIoB yepes rog 6yaeT Takum:

N1 - ND+(kN9 = QN[Z)).
Yepes aBa roja:

N3 =N+ (kN1 - gN;)

u T. 1. MoXHO HanmucaTh 001yi0 GOPMYyIy AJA BEIYUCIEHUA KOJTHUIecT-
Ba puIb B i-M TOAy MOCJIe MX 3allycKa:

Ni;=N;; +(kN._; —qN? ) anai=1,2,3,...




TabnuyHbie BelMMCNEHNS Ha KOMnMblOTEpEe

9ra opMyJia ABIAETCA MATeMATHYECKOMH MO/€JIBIO IIPOIecCa PA3MHO-
JKeHHudA peI0 B BojoeMe.

3aloJIHUM 3JIEKTPOHHYIO TabauILy 11 IpoBefeHus 110 3TOoM hopMmyJre
pacuera PhIGHOTO «IIOrOJIOBbS» B NIPYAY B TEYEHHUE HECKOJBKHX JIOT —
Tabmu. 4.13.

He mazo aymars, 4T0 BCro TabIuIy MPUXOAUTCSA BBOXUTE TOCHMBOIL-
HO ¢ K1aBHaTypbl. CTpoku, HaunHas ¢ 7-if, hopMupyores nyTeM KOIIH-
POBaHUA IpeAbIAYyIel cTpoku. IIpu aToM OTHOCHTEILHEIE apeca HaMe-
HAITCA ABTOMATHYECKH.

JUIs IOJTyYeHNs Pe3yIbTaTOB JOCTATOYHO 3aHECTH B Aqeiiry F1 nep-
BOHAYaJIbHOE YHCJIO PHID.

Tab6anna 4.13. Pacuer yucsia pei6 B npyay ¢ MHTEPBAJIOM B I'OJ[

A |B c D |E | F

|_ 1 E=| 1 g=0,001 N=

2

3 Ton Yucno peib

4
51 =F1 + $B$1*F1-$D$1*F1*F1
6 |=As+1 =C5 + $B$1*C5-$DS1*C5+C5

7 |=A6+1 ~C6 + $B$1+C6-$DS1+C6+CH

8 |=A741| =CT7 + $B$1*CT-$D$1+CT+CT

9 |=A8+1 =C8 + $B$1+C8-$DS1+C8+C8

W TN Y t— Jooe

Teneps MosxHO sKCcIepuMenTHpoBaTh. [Ipocaegnm, kak 3a 10 et 6y-
AeT MEHATHLCHA YHCJIO KAPIIOB IPDH PA3HOM KOJIMYeCTBe IePBOHAYAJIBLHO 3a-
nyleHHbIX peib. BoT HecKOMbKO TAGAUI ¢ PE3YIBTATAMY TAKHAX pacue-
TOB.




BneKTpoHHbie Tabnuusl  MoaenupoBaHme

k=1 ¢=0,001 N=100

Tox

Yucso peib

190

343

569

814

965

998

1000

1000

W |00 |3 | | | |||

1000

fary
(=}

1000

k=1 ¢=0,001 N=1500

Tox

Yucuo peib

750

937

996

1000

1000

1000

1000

1000

=T e T T -~ L O L - -

1000

—t
(=]

1000

k=1 ¢=0,001 N=1000
Tox Yuciio peib
1 1000
2 1000
3 1000
4 1000
5 1000
6 1000
7 1000
8 1000
9 1000
10 1000
k=1 ¢=0,001 N=2000
Ton Yucso peib
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
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TabnuyHbie BbIMUCNEHUS Ha KOMnbloTEepe

He npasna i, yausurensHble peayabratei? Ma TOpHABEJEHHBIX TabauIy
CIeAyeT, 4TO HeBO3MOXKHO umeTh B npyay 2000 xapnos u Goxee. Eciu
HaJaJpHOe 4ucio pei6 Mensme 1000, To 0HO mocTenenHo GymeT pacTn
#o 1000 mryk m ganee memaThca He Gyzer. Ecam cpasy 3alyCTHTb
1000 pxI6, TO 3TO KOIMYECTBO OCTAHETCH HEM3MEHHbIM I B IOCJIe VIO e
rozsl. Jlase ecaiu samycTuTs cHavana 1500 pei6, TO Yepes ro MX YHCIeH-
HOCTBE COKPaTUTCA B ABa pa3a, a 3aTeM Bce paBHO goiger xo 1000. Ecau
e 3anycTuTh B npyzs 2000 pri6, To Yepes rox Bce OHM BEIMPYT.

U3 nosyueHHBIX Pe3yIbTATOB PEIGOBOABI MOI'YT CAEIATH npaKTuve-
CKHe BbIBOAEL. IIpuBeaeHHbIe BhINIe TAGAUIIBI ABTOMATHYECK A Imosy4a-
JIACE IIOCJIe U3BMeHEeHHH 3HAYeHHU A BCEero JUIIb B OLHON aueiike F1.

KopoTko o rmaBHom

MaremaTuuecKkoii MOZEIbI0 HASLIBAETCH uHOOPMAIIMOHHAA MOIENb
00'beKTa, BBIDAKEHHAS MATeMATUYECKUMH CPeACTBAMM (bopmynamu,
YPaBHeHUAMH U T. II.).

TabauaHbIi NPOIEcCOp MOKeT NIPUMEHATHCHA B KaYeCTBe HHCTPYMEH-
Ta I MaTeMaTHIeCKOTO MOIeIHPOBaAHUSA.

ITonrydyennyio MaTeMaTHYeCKyI0 MOJESh MOKHO WMCIONB30OBATH JUIS
NpPOBeeHHA BEIYUCIUTEIbHOIO 9KCIIEPUMEHTa. BEIUMCIATeIbHBIM 3K CITe-
PUMEHT — 3TO PacyeTsl ¢ HOMOIILIO KOMIILIOTEPHON MATEMATHYECKOH MO-
JlesIH ¢ IeJIbI0 IPOTHO3a NOBEAeHUA KaKOH-TO CHCTEMBI, C IeJIbIO BhISCHEe-
HUs BOIIPOCA O TOM, KK H3MEeHeHUe OJ{HUX XapaKTePUCTUK CHCTEMbI OTPa-
JKaeTcHA Ha JPYIrux.

Bonpocsi u 3agaHus

1. Yro Takoe MaTeMaTHYECKAA MOAEIE?

2. YTo TaKO0e BHIYMCAUTENLHBIH dKCIepUMeHT?

3. IIpoBesnTe BBIYUCTUTENLHBIA OKCIIEPUMEHT B Tabaule pacueTa KOJAIECTBA
PHIO B IPYAY, IOCTABHE CJAEAYIONIYIO 1eJb: IOLOBPATE TAKME 3HAUCHUS IIa-
paMeTpoB k u ¢, IpH KOTOPBIX KONHU4YecTBO PuIb 3a 10 jieT MosKeT GBITE 0Be-
meno no 2000.

K pemenuio safaun g06asbTe rpaduuecKyio 0bpaboTKy peaynabTATOB: rpa-
(UK HaMeHeHUA YUCIEHHOCTH PEIO C TeYeHeM BPeMeHH.

EK UOP: YacTb 2, rnaea 4, § 23. LIOP Ne 2.




NpuMep UMUTALMOHHOW Moaenun

§ 26

NMpumep MMUTALLMOHHON MOLENN

OcHogHble membL napazpada:
» Ymo makoe UMUMAUUOHHAL Modelb;
" npuMep UMUMAYUOHHO20 MODeUPOBAHUSA 6 INEKMPOHHOU masdiuye.

Yro TaK0oe HMHTAITHOHHAA MOJEJhb

B npensiayinem naparpade Bbl IO3HAKOMHUIKCH C IPIMEPOM peajInsa-
MY B 3JeKTPOHHBIX Tabiaunax maremarudeckoit mopenu. Ceituac pac-
CMOTDPMM IIPMMED PeaJu3alyy APYyroro THIa MOAEIH, KOToOpasa Ha3blBa-
eTCHd MMHUTAIHOHHON MOAENbI0.

06 UMUTAIMOHHBIX MOIenasix rosopuiocs B § 9. BcnomEuM nanHOe
TaM OIpejesieHue:

» -»‘f_\_‘ , NMHTAIMOHHAA MO/Ie]b BOCIPOU3BOJNUT NOBEIeHUE CIOMKHOU

" ¢ 57  cucreMbl, 3JIeMEHTBEl KOTOPOH MOTYT BECTH cebs cayyaHBIM

. @ obpasom. MHaue rosops, moBefeHNe KOTOPEIX 3apaHee Ipex-
; CKA3aTh HeJIb3H.

IIpuMep HMHTAIMOHHOI'O MOAEJIHPOBAHMA B 3JIeKTPOHHOM Tabauue

Kax u B npeasiyineM naparpade, IpuMep BO3bMeM U3 KJacca MOZAe-
Jiei, OIUCHIBAIOIIMNX 9BOJIIOIUAIO IO IAIMH.

Ilycres Ha onpejesleHHOM NPOCTPAHCTBE CAy4YaiHBIM 00pasoM pacce-
JIAIOTCA KUBbIe OPraHU3Mbl. B JanbHeiIIeM IPOUCXOMAUT MPOLECe cMe-
HBI TIOKOJIEHUI: B KAKMX-TO MeCTax paccesleH!d KU3Hb COXpaHsaeTcsHd, B
KaKMX-TO HcUuesaeT. OTH IPOIeCCHl IPOTEKAI0T B COOTBETCTBHH € 3AK0OHA-
MU 3BOJIIOIUHU. 3aKOHBI 9BOJIIOIUHA B OIMCAHUY MOJIeJIH IPEeACTABISAIOTCH
B Bue GopMaJbHBIX IpaBui. [[eav modenupoéanus — NPOCHEIUTh U3~
MeHeHUH B PACCEJIeHUM KUBBIX OPraHN3MOB CO CMEeHO IOKOJIeHHH.

CrHauasa pACCMOTPUM MPOCTeHIINi BapUaHT 3ajJadyd: KU3HEHHOEe
TIIPOCTPAHCTBO OJJHOMEPHOE. JTO 3BHAUUT, YKUBBIEe OPraHHU3MbI DACCEJIAIOT-
cdA BAOJbL ITUHAK. ByjeM cunuTaTh }KM3HEHHOE ITPOCTPAHCTBO OrPaAHHYEH-
HBIM, T. €. paccMOTpuM oTpe3ok. OTpesoK pasjensieTcd Ha A4YeHKH, B
npejeax KasIoi M3 KOTOPBIX MOYKET II0CeJIUTHCA OAUH opraruaMm. Jlo-
rOBOpHMCH, YTO caMble KpafiHue sueiiku He 3acendiorcsa. OHu onpenes-
10T TPAHUIY JKU3HEHHOTO IPOCTPAHCTEA.




Tabnuynbie BbIYMCNEHNS Ha KOMNbIOTEPEe

Ha pucynxe 4.3 nokasaHo nepBOHAYATBHOE PACCEJEHUE OPrAaHU3MOB
Ha noJe, cocrosimemM 3 20 ageek. OpraEU3MBl NOCETUINCH B SYEHKAX
¢ HomMepamu 5, 8 u 12, Hueiiku 1 u 20 Bceraa JOMKHBI GBITH TYCTHIMH,

[T T T W [ W T T W T T T T T 1T

I 2.8 4 & @6 7 8 9 10 11 12 18 14 15 16 .17.18 19 20

Puc. 4.3. IlepBoHaYanbHOE pacceseHEne OPraHU3MOB

Teneps copmysnupyem saxonsl ssomonun. B caexyomeM moxose-
HHMH B IyCTOMH A4eifKe )KU3HBL MOXKeT 1160 NMosBUTHCS, 1160 Het. B 3ace-
JICHHO# siueiiKe KM3Hb MOXKeT JInbo COXpaHUThCA, Tu6O McYe3HYTh. Ha
COCTOAIHME NAaHHOM AYef KU BIUAIOT ee Gimikaiiiime coceiu: 1Ba cocea
cJIeBa W JiBa cocena cupasa. Eciu aueiika GbliIa 3acesieHa M YHCJIO JKH-
BBIX cOoce/iell He NPeBBIIIAET ABYX, TO B CJAEAVIONIeM MOKOJIEHUH B 3TOH
AvyelKe KM3Hb COXPAHHUTCH, HHAYE KUSHBL McUesHeT (moruGHeT oT me-
peHacesieHus). Ecau B sveiike *KU3HM He GbLIO, HO cpeau ee cocemeit
ecThb 1, 2 unu 3 >KUBbIe AYEHKH, TO B CIAEAVIONIEM ITOKOJEHUH B 3TOMH
AdeiKe NOABUTCA JKA3HB. B IPOTUBHOM cJydae g4eifka OCTaAHeTCS oyc-
TOH.

Crepyer yauTsIBaTh, 9TO y AYEEK, PACTIONOKEHHBIX Y KPas, YHCIIO CO-
cefieil MeHbIIe ADYTHUX. ¥V syeiiku HoMep 2 coceam: 1, 3 u 4, Ho aveiixa 1
Bcerja nycras. ¥ s4efiKu HoMep 3 U3 YeThIPeX COCefieil 3KMBEIMU MOTYT
ObITh He Gonbie Tpex (2, 4, 5). AHANOrMYHAA CATYaUUA Y KPAHUAX IIpa-
BBIX AYEEK.

To, 4TO cKa3aHO BhIIIE, €CTH MOAEAbHOE ONMCAHUE ITPOIECcca dBOJIIO-
uuu nonyaAanun. PopmManusyem aTo onucanue. PacnpeeneHue JKUBBIX
OpPraHu3MOB 1O AuYeliKaM OyZeM KOAUPOBATH IOCIEA0BATEIHLHOCTHIO U3
Hynei# u exuanl. Hos 0603HavaeT nycTyio A4elKy, eANHUIA — KUBYIO.
Hanpumep, paccesrenue, oro6pakeHHoe Ha puc. 4.3, KOAUPYyeTCs cIeny-
omumM obpasom:

00001001000100000000

Howmep siueiixu 0603HaUYMM 1, & JBOMYHOE YHCJIO, COOTBETCTBYIOIIEe
3TOH AYeiiKe B TEKYIEeM IIOKOJeHnH, o6o3nauum R(n). B paccmarpuBae-
moMm npumepe R(5) = R(8) = R(12) = 1. Bce ocTanbHble 3HAUEHUA AUYEEK
PABHEI HYJIIO.

3HaueHUs KOJa B n-i A4YeiiKe AJIA CIeAYIOMero nokoaeaus 6yaem 060-
3HauaTek S(n). BHuMareirHO NpPOAHATH3UPOBAB CHOPMYJIUPOBAHHEIE
BBIIIIE IPAaBUJIa BOJIIOIMH, IPUXOAHUM K CIeAyIOmei hopmye:

Ecnul<R(n-2)+R(n—-1)+R(n)+ R(n+ 1)+ R(n + 2) < 3,
To S(n) =1, unaye S(n) = 0.




NMpumep UMUTALMOHHOW MOoAeNnu

Dra opmysa paboraer aua sHaueHuit n or 3 Ao 18. Beerpa: S(1) =
= S(20) = 0. JIna siueexk ¢ HoOMepaMu 2 1 19 B JaHHOU cyMMe HYKHO
y6pars mo oxHOMY ciaraeMomy. HO MOKHO IOCTYNHTH MHa4Ye, 4TOOBI
OCTaBHUTH CIIPaBEAJIUBOM JaHHYIO (hOpMYIy AJIA BCeX AYeeK KU3HEHHOro
npocrpaHerBa. g 3TOrO K OTPe3Ky AOGABHM IIO OAHOM (PUKTUBHON
Ayeiike cnpaBa u ciaesa. Mx Homepa 6yayr, coorBercTBeHHO, 0 m 21.
Boarux aueiikax, Kak U B sueiikax 1 u 20, Bcerpia OyAyT XpaHUTHLCA HYJIH.
Toraa HAOUCAHHYIO GOPMYJIY MOMKHO IPUMEHATH AJ14 n oT 2 1o 19.

Wrak, Mozenb mocTpoeHa u popmanmsoBaHa. OfHAKO MMHATALIAOH-
HOI MOJIeIBIO OHA CTAHET TOJBKO B Pe3yJIbTaTe PeaJu3aluy ¢ IOMOIILIO
KaKor'o-To IPOrpaMMHOr0 KOMILIOTEPHOI'O cpe/icTBa. B KauecTBe TaKko-
ro cpejcTsa BelbepeM TabJIMUHBIN IPOIECCOP.

Mozesibio YKM3HEHHOTO IPOCTPAHCTBA OY/AeT CTPOKa 3JIeKTPOHHOMN
rabaunsl. [IepBas cTpoKa — HepBOe MOKOJIeHKUe, BTOpas CTPoOKa — BTO-
poe noxkosieaue u T. &. Torga Homepa AYeex OyAYyT HAEHTU(PUIIAPOBATE-
¢sl UMeHaMu cToabmoB Tabauiel. Jueiixa 0 — cronben A, sueiika 1 —
cronben Bu T. A., aueitka 21 — cronben V.

B nepBoii cTPOKe BHICTABUM eIMHHUIILI B AYeKaX, 3aceJIleHHbIX B IIep-
BOM NOKoJeHHH. Ito 6yayT aueiiku F1, I1, M1. 3HaueHns He3aN0JIHEH-
HBIX A4eeK 10 YMOJYaHUIO IPUPABHUBAIOTCA K HYJIIO.

Teneps B AYefiKU BTOPON CTPOKHM HYKHO 3anucarhb dopmysl. Caenats
9TO JOCTATOYHO oM H pad. Hanpumep, B Aveitky C2 3aHECTH CASAYIOLIYIO
hopmyay

=ECJIN(U(A1+B1+C1+D1+E1>=1;
Al1+B1+C1+D1+E1<=3);1;0)

Ilanee, cKOMUPOBAB ATy (GOPMYJIY BO BCE OCTAJIbHBIE AYEHKH BTOPOH
crpoxu ¢ D2 mo T2, monyuynM KapTHHY paclipefie/IeHus JKUBBIX OPraHu3-
MOB BO BTOPOM IIOKOJEHHH,

Y1065l HOJYYUATH TPETHE NOKOJEHHE, JOCTATOYHO CKONHPOBATH BTO-
pyio erpory (60x C2:T2) B Tperbio cTpoky (6a0k C3:T3). Tak mMoxkHO
TIPOAOJIKATh CKOJIBKO YTOJHO.

Ha pucyuxe 4.4 noxasaHbl pe3yJibTaThkl UMHTAIIHOHHOIO MOJEJIHUDO-
BaHUA IIPoliecca dBOJIOIMH HCXOAHOI'0 PACCEIeHN A KUBbIX OPraHu3MOB
BILTOTH o 10-ro mokomernus. Bee ouens Harisaso. ObpaTuTe BHUMaHME,
KaK JIpaMaTUYHO Pa3BUBAJIACH COOBITHSA!

B mecToM NOKOJEHUM HACTYIIMJIO COCTOSIHME IepeHacesieHus. B pe-
3yJbTATE B CEJbMOM IIOKOJIEHUM BHIMEDJIM BCe OPraHM3MBbl, KpDOMe Kpaii-
uux, Ux cnacJio cBo004HOE IPOCTPAHCTBO cJeBa ucnpasa, OT HUX MOILIa
HOBas BOJIHA XU3HH!
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Puc. 4.4. UMuaTanus B 371eKTPOHHOM TAGIHIIE SBOIIOLUA
JecATH IOKOJeHWi MOMYJAINH JKXUBBIX OPraHUu3MOB

PaccmoTpenHas 3ajjaua siBIA€TCSA YIPOIIEHHBIM (OJHOMEDHBIM) BAPH-
aHTOM M3BecTHOM Mozenu )k, Konyas, koropas HassiBaercs « X U3HD» .
B aToit Mozenu 9BOMIONMSA MONMYIAIMY KUBBIX OPraHU3MOB POMCXOLUT
B JABYMEPHOM IpocTpaHcTBe. PaccMaTrpuBaeTcss IpSMOYTroJibHAA 00-
JIacTh, pasziesieHHAas Ha KBaJpaTHble Adeiku. Torga y Kas10it BHyTpeH-
Hell AYel kN umelorca 8 coceneit. Cyanba JKU3HH B AUEKe TAKIKE 3aBU-
CHT OT COCTOSAHUSA COCeHUX KIeToK. Ho Teneps npaBuiia sBOJTIONUM Ta-
KHe: eCJIM KJIeTKA X UBafA U B ee OKPYKeHUH 6oJiee TPeX JKUBBIX KJIETOK,
TO OHA NOrudaer OT mepeHaCeJeHU; eCIIH JKe *KUBBIX cocefieil MeHbIe
ABYX, TO OHA morubaeT oT OAMHOYECTBA. B ycTOi KJIeTKe B CleAyIoneM
ITOKOJIEHHH 3aPOKAAaeTCHA JKU3Hb, €CJIU Y Hee eCTh POBHO TPH YKUBBIX CO-
ceza.

ITonpoGyiiTe caMOCTOATENBHO IONYINTH UMATAIIMOHHYIO MO/ b JJIS
2TOM 3a/1aUH B cpefie 3JIeKTPOHHOM Tabaunsl. [TocienoBaTesbHOCTE Aeii-
CTBUIl OyaeT aHAJOTMYHON PacCMOTPeHHOH B mpuMepe. Ilo-npeskHemy
I Iepexo/ia K HOBOMY IMOKOJIEHHIO HYKHO MCIIOJIL30BATE METOJ KO-
poBaHusa auanasoHa. Ho TonbKO Temepb NMpUAeTCHA KONMUPOBATH He JH-
HelfHBII JUaNIa30H, 8 IPAMOYTOJbHBIH.




Mpumep MMUTALNOHHON MOoAenn

KopoTko o rmaBHOM

PaccMoTpeHHAas UMUTAIMOHHASA MO 9BOJTIONUOHHOTO THIIA O3B0~
JISIeT IPOCIeIUTh 38 M3MEHEHUAMH B PACCEJIeHIUM JKUBBIX OPraHU3MOB CO
CMEHOU IIOKOJIeHHUI.

Vzxo6eTBo NpUMeHeHHA 3JIeKTPOHHOM TabJHuIbl 118 UMHTAHOHHOTO
MOJIeIMPOBAHUSA 3aKJII0YAETCA B IPOCTOTE PeaIu3aniil BEIYMCTUTEIBHO"
ro aJITOPUTMA M HATJISLHOCTH IIPeACTABJIEHNUS Pe3yIbTATOB.

Bonpochkl u 3agaHus

1. T'ae ucnonb3yeTcsa METOA UMHUTAIMOHHOI'O MOJeIUPOBaHMA?

2. B ueM oTJIMYMe IBOJIOIMOHHON 3afiauM, PeIIaBIIeiica MeToA0M MaTeMaTH-
yeckoro MojieupoBanusa B § 25, or 3ajaun, pemasmieiics B JaHHOM Ilaparpa-
(e MeTOJOM HMHUTAIIHOHHOT'O MOJeTAPOBAHUAAT

3. IlpoBeauTe BHIYMCAUTEILHEIR 9KCIEPUMEHT Ha nuHeHHON MMHUTAIIMOHHON
MOJIEJTH AJIA PA3IUYHBIX BADHAHTOB HCXOQHOTO pacceJeHHA OPraHu3MOB:
a) BO3MOYKHO JIM TAKOe paccejieHue, IIPH KOTOPOM BCe OPraHM3Mbl B KOHILE
KOHIIOB BEIMPYT?
6) He BeleT 1 A1000€ pacceseHue B KOHEYHOM UTOTe K OHOM 1 TO¥ Ke moce-
JOBATEJLHOCTH IIOKOJeHHH ?
B) UTO MEHSETCH C H3MeHeHHUeM pazMepa XUSHeHHOTO npocTpancTBa?

4*_ IlocrpoiiTe B JeKTPOHHBIX Tabinunax ABYMEPHYIO Mozens «Husubs. IIpo-
BeJuTe BHIYMCINTEIbLHBIN 3KCIEPUMEHT C PAa3HBIMM BapDHAHTAMM ITePBOHA-
YaJibHOTO PACCEJIeHUA OPraHM3MOB.

IlonpobyiiTe HaliTH TaKMe IepBOHAYAIbHbIE DACCEJIEHUA, KOTOPbIe:

a) ob6peueHbl HAa THOEIIB;

6) He MEHAIOTCA CO CMEHOM ITOKOJIeHUIT;

B) BEYT K IIEPHOAMYECKOI CMeHe IIOBTOPAIOIMINXCA KOR(DUrypaIuii pacceie-
HHSA.

EK LlOP: YacTb 2, rnaea 4, § 24. LIOP Ne 1, 3.
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Hemy Bbl JOMKHBI HAYYUTLCS,
u3yuue rnasy IV

+ OcBouTs OZMH U3 TAGINIHEIX TPOLECCOPOB.

BxoauTs B nporpaMmy, OTKphIBATE (haiis ¢ rOTOBO BIIEKTPOHHOM
rabiuuneit (3T), coxpanaTs 3T, BEIXOAUTE U3 IPOrPaMMEL.
MeHATH pesxuMbl 0TOOpaXkeHus uacdopmamnuu B OT.
PepakTupoBaTs cogepxumoe sueex JT.

BBoauTh B Aueiiku TaGANIBI TEKCTHI, YUCIa, (DOPMYJIHI.
BeinmonHATE OCHOBHBIE Onepanuu ¢ guanasosamu OT:
KONMPOBaHue, yjajleHre, BCTABKY, CODTUPOBKY.

IMonyuats AMarpaMMs! ¢ TOMOINEI0 rpaGHUECKUX CPENCTB
Ta0JIMYHBIX IIPOIECCOPOB.

CosmaBats T 4151 HECIOKHBIX TAGIUIHEIX PACIETOB.







TEXHONOMrMA TABJNIMYHBLIX

UHdopmaumoHHan cTpykTypa
3NeKTPOHHOW Tabnuubi (3T)
o Ctpoka WaeHTugukauma: HoMep CTpoku
........... (1,2, ..., 65536)
4 B WpoenTtucpukauns: GykeeHHOE UMA
5 CronBey no andpasury (A, B, ..., Z, AA, AB, ..., IV)

= E Enok WMpoeHTudbukaums: Bepx. nes. Avenka,
HWX. npas. A4enka (A1:F10, B7:S34)

= =} WpexTtucukaums: cronbeu_crpoka,
(A1, B2, ..., IV32767)

lMNMocnenosarensHOCTL CUMBOIOB,
|' Texer L' He ABMAOLWAACS YUCIOM UNK POPMYNoN
| O6biuHas chopma
Mpumepsl: 12 =321 24,45
.g ’% - Yucno
-1 2 o SkenoHeHumanbHas dhopma
& & i Mpumeps: 265 0,5e~7
et m
3 | Onepauun: MaremaTuueckue:
% = Yl A KOPEHb, SIN, COS, LOG ...
=M g Yenosmas ECIA(...) |
2 Noruueckue: U, UMW, HE |
8 = OYHKUMKN
Cratuctnyeckue: CYMM,
CP3HA4, MAKC, MWH




Cucrema
OCHOBHbIX MOHATUM

: “PAC‘-IET OB

rnaBbl IV

O6paboTka gaHHbIx B 3T

TabnuuHbIA Npoueccop
MO ans paboTbl ¢ 3NeKTPOHHLIMK Tabnuuamm

o OtobpaxeHue sHa4eHUn
Pexumbl
oTobpaxeHus
e OtobpaxeHwe hopmyn
" Mepecuer | C vameHeHVeM 3HaueHwi oneparaios
opmyn hopMyna MrHOBEHHO Nepec41TLIBAeTCA
pmy.
MpuHUMN CChinkv Ha sueiku B hopMynax
.  OTHOCUTENbHOW | onpeaeneHbl OTHOGUTENBHO
afpecauvm MecTopacnonoxeHusa opmynbi
[enosas B0oaMOXHOCTL NOCTPOEHUSA
= rpachvka - auarpamm v rpadukos
p o TaBnU4HBLIM AaHHLIM
KomaHabl KonuposaHue hparMeHTos;
! MaHUMYyNUPOBaHUS == yaaneHwe CTpoK U cTonbuos;
AnanasoHamu COpPTUPOBKa CTPOK Mo cTon6Ly
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