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Veaxcaemvle yreHuku!
B pabore ¢ KHAroii BaM MOMOT'YT HABUTAallMOHHBIE 3HAYKH!

0 — BaxkHOe yTBep:KAeHNe HIH OllpeleleHue.

M — CeblIKa Ha ynopaykHeHus B EJAMHOH KOJJIEKIUH HU(PPOBBIX
o6pas3oBaTeJIbHBIX PecypcoB (nanee — EK IIOP) B nBYX 4ac-
TAX:

uacts 1 (8 Kaace); wacts 2 (9 Kiracc).
Anpec EK ITOP: http://school-collection.edu.ru
Yacrs 1:

M «Wnpopmarura — 6a3oBelil Kypc», 8 kiacc CeMakm-
ma M., Banorosoii JI., Pycakosa C., Illecrakosoii JI.

YacTs 2:

M «Wupopmarura — 06a3oBbiil Kypc», 9 kiace CeMaku-
ma W., 3amorosoii JI., Pycakosa C., IITecraxosoit JI.

Hasgsaaue IIOP BrIouaer 9acTh, rIaBy, naparpad u HomMep
pecypca.

o — Bompochl ¥ 3aJaHUsA AJIf MCIOJL30BAHHA B IOATOTOBKE
K HTOrOBOM ATTECTAIIHH.

Q — Bonpocs! u 3aganus K naparpady.
A — BBINOJIHYU YIpasKHeHMe Wi J1abopaTopHyo pabory.

A — JloMAaITHU# 9KCIIePUMeHT UJIH IPOEKT.

3BE310UKOI OTMeUeHBI 3aJjaY/ IOBLIIIIEHHON CI0KHOCTH.




BBeneHue

Usyums nepeyio yacTs Kypea «AB(MOopMaTHKA » , BEI OCBOMJIH JIHIIH He-
KOTOpEIe pa3fie bl 3TO¥ OONBIIONH HAYIHOH ¥ NPHUKIAAHON 0GIACTIH. Han-
HBI y4e6HUK MO3HAKOMHT BAC C HOBBIMH paszenaMu IpeaMeTa, IIOMO-
JKeT NpuoOpecTH HOBLIe HABBIKM HCIOJIb30BAHUS nHPOPMAaIHOHHO-
KOMMYHHMKaIUOHHBIX TexHOooruii (MKT).

B aTom yueGHOM rosty BEI HO3HAKOMUTECEH C KOMIIBIOTEDHEIMU CETAMH,
KOTODEIE HCIIONB3YIOTCA AJIA ITepeayn napopManun. TexHoIOTHYH pabo-
ThI ¢ HH(OPMaluel B KOMIBIOTEDHBIX CETAX HABBIBAIOTCSH KOMMYHHUKA-
UUOHHBEIMH. B pesynbrare BaM B OMTHON Mepe cTaHeT TOHATHEIM CMBICJI
repmuHa UKT.

OueHb BayKHBIM NIPHIOMKEHHEM KOMIIBIOTEDHOHM TEXHMKH HBISAETCH
MHPOPMAIMOHHOE MOJeTNPOBAHUE. Cropo BbI y3HaeTe, ITO Takoe MO-
A€JIb, KaK Ha KOMIbIOTepe CO3AAI0TCA | JIJIsl Yero HCTIOIb3YIOTCH uadop-
ManHoOHHBIE MO, Kakue cpeacTsa MKT npumenaiores gias uH(popMa-
LHOHHOTO MOJETUPOBAHUA. B UMCIIO TAKHX CPeNCTB BXOAAT CHCTEMBI
yupasiaenust 6azamu nasHbix (CYB]/I) u Tabiuunbie nponeccopsl. C mo-
mombio CYB]I Ha KOMOBIOTEPE CO3RAIOTCH HH(DOPMaIMOHHBIE X PAHWIIN-
Ila, KOTOPkle HasbIBaloTCA 0aszaMH NaHHBIX. TabJauuHBIE IPOIEeCCOPhI
UPUMEHAIOTCA AJ5 OPTAaHUBAIMH BBIYMCJICHHN B DIeKTPOHHBIX Ta6IIH-
nax. Ecou Takue BEIYMC/IEHEA OTHOCATCA K KaKOMY-TO peaJbHOMY IIpO-
HECCy, TO MOJKHO rOBOPHTB O TOM, UTO B BJIEKTPOHHEIX TabIHIAX peasu-
30BaHa MaTeMaTH4YeCcKas MOJeJIb 3TOro mpolecca.

Hrak, mpomosxuM Halle IyTemiecTBUe IO oxeany WHbpopmaTuru.
HexoToprle MaTepuKyu 1 0CTPOBA B 9TOM OKeaHe BbI TOCETILIH M UCCIeno-
Ba/l¥u B NepBON yacTu myTelnecteua. Ho eme ocragmcs HeusBeJaHHbIe
3eMH, Oeble IATHA HA KAPTe OKeaHa BHAHWUIT. BMecTe ¢ HAIIEM OTBAK-
HbIM KanuTaHoM Toukoii-Py Bam npegcTonTt noceTuTs oTH 3eMJIM, HaHeC-
TH MX IOAPOOHOE ONMCaHUe HA KAPTY 3HAHWI. YCIEeX0B BaM B 3TOM He-
JIETKOM, HO OY€Hb HHTEPECHOM Iy TellleCTBHH!




BesepeHue .

Oxean UudopmaTuku
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3aech Bbl y3HaeTe:

Kak YCTPOEHbl KOMMbLIOTEPHbIE CETU
ANS Yero UCnornb3yTCA CETU

yTO Takoe NHTepHeT

Kak He 3abnyauTbesa B MHTepHeTe




Nepenaya nudpopmaumm B KOMNBIOTEPHBIX CETAX

§1
Kak ycTpoeHa koMnbloTepHas ceTb

OcHoenbie membL napazpaga:
o %Mo maroe KOMNbIOMepHaa cemb;
» JLOKAJIbHbLE CEMU;
B zn00anbHbLe CeMU.

Y10 TaKOe KOMIBIOTEPHAA CeTh

Ber yoxce sHaere, uTo Ipu paboTe KOMIBIOTEPA HENIPEPHIBHO TIPOHCXO0-
AUT MH(POPMAIIMOHHBIH 06MeH My COCTABIAIOIIMMHE €r0 YCTPOHCTRA-
mu. Ilepemaua wHpOpManum MeRAy mOSB3OBATENEM H KOMIBIOTEPOM
OCYIIECTBIAETCS 4Uepe3 KJaBHATYDY, MOHHTOD, NPUHTED M ApDYTHe
YCTPOiiCTBa BBO/a/BEIBOJA. A TeIleph Bl y3HAETE, KaK KOMIBIOTEPEI 06-
MEHHMBAIOTCA HHPOPMAaneid Mex 1y coboil Yepe3 KOMIBIOTEPHEIE CeTH.

: .}ﬁ-; +, Kommsiorepnas cers — 570 TIPOrPaMMHO-aNNAPATHBIHA KOM-
; _J1V nneke, obecrieunBaOIMi aBTOMAaTHU3UPOBAHHEIA 0OMeH maH-
==Y HBIMHU MEXIY KOMIBIOTEPAMH I10 KAHAJIAM CBA3H.

KoMIbI0TepHYI0 ceTh Ha3BIBAIOT MmeseKOMMYHUKAYUOHHOL cembio,
a npouecc obmMeHa HHpOPMAIHeH 110 TAKOH CEeTH HA3LIBAIOT meneKommy-
HuKayuei (ot rpey. tele — Baans, faNeKo u JIaT. communicatio — CBA3B).

JlokaanHEBIE ceTH

He6onpmue KoMmsioTepHEIE ceTH, paboTaloinme B mpejgensax OLHOIO
NOMeIeHNH, OOHOT0O IPEeAIIPUATHA, HA3BIBAIOTCA JOKAJLHBIMHM COTIMM
(JIC). O6BI9yHO KOMUBIOTEPHI OAHON JOKAJBHOM ceTH VAAaleHsl IPYT OT
Apyra Ha paccTosHHe He GoJiee OJHOTO KHJIOMeTpA.

JlokanbHaA ceTh JaeT BOZMOMKHOCTD MOJb30BATENAM HE TOJBKO BhIC-
TPO OOMEHMBATBCA JAHHLIME APYT C APYToM, HO ¥ 3EeKTUBHO HCIIOJIb-
30BaTh PeCYPChl 00beIUHEHHEIX B C€Th KOMIBIOTEPOB — yanos cetH. Ta-
KHMH pecypcaMmu MOTryT ObITH JUCKOBas NaMSThH, YCTPOMCTBO IeYaTH,
(hakxc-MOZeM M Apyrue TeXHUYECKHEe CPeACTBA, a TaKiKe IIpOTPaMMHOe
obecnievenue (I10) u npouas nrdopmaius B aiirax.

C To4ku 3peHNs OpPraHU3aNUH B3AUMOAEHCTEHA OT/AeTbHBIX BJIEMEeH-
TOB JIC BRIZIEIAIOT B THIIA TAKMX CHCTEM:

1) odnopanzosyw cemn; B Helt Bce o0beiuHEeHHBIE KOMIILIOTEDEI PaB-

HOIIPABHEI;
2) cemw c evidenenHbLM Y3OM.




Kak ycTpoeHa KOMMNblOTEpPHas CeTb

I10B30BATENI0 OMHOPAHTOBOM ceT MOryT OBITE JOCTYIHBI PeCypChl
BCEX MOAKJIIOUEeHHLIX K Heil KOMIIBIOTEPOB (B TOM CJIy4ae, eCIy 3TH pecyp-
Chbl He 3aIMUIIEHbl OT IOCTOPOHHEro A0CTYIA).

B IIKOIBHBIX KOMIBIOTEPHBIX KJaccax dale Beero ucrnonbayerca JIC
¢ BBIZEeJEeHHBIM Y3JIOM, OPraHM30BaHHAA 10 CcjlefylomieMy NPUHIUIY:
JMMeeTcs OMHA MAlIHHA (Y3eJI), BRIIOIHAIINAS JOIOTHUTeIbHEIE 00CIy-
sxuBatonue pyExmun. Takxoii yses Ha3BIBAIOT CepEEPOM JOKANbHOL
cemu. IIpoune y3Jibl CETH HA3BIBAIOTCHA PAGOYUMU CMAHYUAMU. Onepa-
HOHHAA CHCTEMA, YIIpaBIaiomasn paboToii cepsepa 1 pabo4nux CTAHINH,
HOAZEPIKUBAET PEIKIM CETeBOI'0 B3auMOeCTBHA.

BrigeneHHBIH KOMObIOTED MMeeT GOJBIIYIO AMCKOBYI HaMATE, K
HeMY IOAKIIOYeHbI YCTPOHCTBA, KOTOPBIX HeT Ha pabo4uX CTAHIHUAX. Ha
CceTeBOM cepBepe XPaHUTCs IIporpaMMHOe obecrieuerne 1 Apyrasa Hadop-
MamusA, K KOTOPO# MOryT ofpamaTbCcd NoJAb30BaTe Il CeTH.

Ha MHOTHX NpeANpHATHAX Ha 6ase JOKaJbHBIX ceTel paGoTaioT HH-
dopManroHHEIe cucTeMbl. Hanpumep, B KPYIIHOM TOPrOBOM IEHTDE Ha
cepBepe xpaHUTCA 6a3a JaHHBIX, COAePIKaIIad CBeIeHHs 0 TOBApaX, NMe-
I0IMUXcA Ha cKaaje. Paboune cTaHIUY YCTAHOBIEHBI B TOPTOBBIX OTAE-
nax. Ha HEX mo 3anpocaM IPOAABIIOE C cepBepa IOCTyIIaeT uH(pOpMAaIUA
0 HaJIWYMH Hy:KHOTrO ToBapa. C paboueiil cTaHIMM Ha CepBep IepesaioTcs
cBegeHMA o mpojaHHOM ToBape. ITocie aToro cepsep BHOCHT COOTBET-
CTByIOIIME U3MeHeHUsA B 0a3y JaHHBIX.

T'nobaasHBIE CETH

IMpyroii pasHOBUAHOCTBI) KOMIIBIOTEPHBIX ceTeil SABIAIOTCA TIJO-
6ansHbIe ceTH. [laibine peus TOUAeT UMEHHO O HUAX.

I'mobanpHAsA CeTh CBA3LIBAST MEKAY c000I MHOMXECTBO JIOKAIBHBIX Ce-
Teil, a TAKIKe OT/e/IbHbIe KOMIILIOTEPHI, He BXOAAIHe B JOKAJIbHBIE CeTH.
Pasmeps! r1o6aibHbIX CeTell He OrpaHUUYEHbI: CYIeCTBYIOT CeTH B Mac-
mrabax cTpaH, KOHTHHEHTOB U BCero MUpa.

OpraBEu3anus cBA3H B II00aTLHEIX CETAX MOX0Ka Ha OPranu3aIuio Te-
necornoi cBasu. Tenedon kaxaoro aboHeHTa NOAKIIOUEH K OPEeIeH"
HOMY y3;Iy-KoMMyTaTopy. CBA3E Mexy KOMMYTATOPaMH OPraHu30BaHA
TakuM 00pas3oM, UTo6k! J1I00bIe ABa ab60HEeHTa, Tie Obl OHM HE HAXOAUINCE,
MOTIJIM IOTOBOPMTE APYT ¢ ApyroM. Y rakas renedoHHAA CETh «IIOKDPBIBA-
eT» Bech MHUD. AHAIOTHYHO paboTaOT KOMIbIOTepHEIe ceTh. Ilepcorans-
meiil KomabioTep (ITK) nois3oeatens ceTH (ero TaKke MOXHO pacCMaTpH-
BaThL B KauecTBe ab0HeHTAa ceTH) MOAKII0UaeTCA K OnpefeIeHHOMY II0CTO-
SHHO NefcTBYIONEeMY Y31y CeTH. Y 3kl CBA3aHBI MeXK 1y c0b0il, 1 9Ta CBA3D
nopaep;kuBaercs nocrosaHo. Ha pucyrke 1.1 y3is1 ceTi 0603HAYEHBI ¥l
V2 ur. A., a KOMOBIOTEPEI Hoab30BaTeneir — All, Al2uT. x.

CymiecTBYIOT KOPIOpPATHUBHBIE CETH, DPerdHOHANbHBIE CETH. O6e1uBHO
Kask/aad KOMIBIOTeDHAA CeTh HMEeT CBA3h ¢ APYTrUMH ceTAMH. [lnsa aToi
[eJTU B KaK 10l CeTH CYIIEeCTBYIOT ClellNaabHO BhIJeJIeHHBIe Y3JIbl, KOTO"




Mepenaya nHpopmaumnm B KOMMNbLIOTEPHBIX CETSX
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Puc. 1.1. Xapakrepras apxureKkTypa raobanbHoii ceTn

Dbl€ HASBIBAIOTCH wio3amu. OHU OCYIIECTBIAIOT MEPECEUIKY AAHHBIX
MeXIY CeTAMMU,

CymecrByer mMuposas cucmema KOMNbIOMepPHbLX cemeil, 4epe3 KOTo-
PYI0 MOXHO yCTAHOBUTD CBA3H C CAMBIMH JJaJIeKMMH YIOJIKAMY [LIAHETHI,
ITa cucTeMa HAa3bIBAETCH Harepner (auri. net — cers). 06 Hurepuere
peus IO eT HEMHOTO II03JKe.

KopoTtko o rnasHom

KomnrioTepHas TeleKOMMYHHKALMOHHAS CeTh — 3TO MHOXXECTBO
KOMITEIOTEPOB, COeIMHEHHEIX KaHAIAMY lepesavyd HHMOPMAIUY 1 HMe-
fomux [10, obecneunBalomee aBTOMaTH3HPOBAHHEYIO CBASD MeKAy HUMH.

B ogHOpPaHTOBEIX JIOKAIBHBIX CETAX BCE KOMIBIOTEDPHI PABHOIIPABHEI.

JlokanbHAA CeTh ¢ BEIIEIEHERIM Y3JI0M BRJIIOUYAET B cebA ceTeBoii cep-
Bep N MHOKecTBO pabouux crannuii. Cepsep MCHOIBIYeTCH KAk XpaHu-
nHIe 06muX MHGOPMAIMOHHBIX PECYPCOB, 8 TAKIKE COJIEP’KHUT HEKOTO-
Phl€ TEXHHYeCKHe yCTPolicTBa 06Iero focTymna.

Pabory noxanbHOil ceTH mopmep;KuBaeT ceTenas OllepauOHHAA CHC-
Tema.,

CnobanbHas ceTs — 2TO cHCTEMa CBA3AHHBIX MeXxAy coboi JToKaIb-
HBIX CeTeil ¥ KOMIILIOTEPOB OTAeIbHBIX I10Jb30BaTEIeil, VAaleHHBIX IpyT
OT Apyra Ha 6oJIbIINe PACCTOAHHA.

HuTeprer — MHpOBas cHcTeMa KOMIBIOTEPHBIX CeTei.




AneKTpoHHaA NoYTa v Apyrue cepBucsl

Bonpocbl 1 3apaHus

1. YTo TaKOE KOMILIOTEPHAS CeTh?

2. Kak ycTpoeHa jokanbHad ceTh? Kakue QyHKIUY OHA BHITTOJIHAET?

3. Yro Taxoe rmobanbHAA CETh?

4. Kax HABHIBAETCH BCEMHPHAS CETh, 00beAUHAIIIA B cebe GOMBIIHHCTRO CY-
[ECTBYIOIMUX B MUpe ceTei?

5. I[IpupymaiiTe pasJindHEBe croco0bl COe/IMHEeHHS B CETh YeThIPEX KOMIBIOTE"
poe-cepsepos. Haiizure croco0, obecreynBalOIIH caMBlil KOPOTKMI MapII-
PYT HepeAaun HHGOPMATMYI MEMKIY ABYMA JTI0GBIMHE ITOJB30BATEIAMH.

EK LIOP: YacTb 1, rnasa 1, § 1. LIOP Ne 2, 8.

§ 2

AneKTpOHHas NoYTa U gpyrue ycnyrum
KOMMbIOTEPHbLIX CeTen

OcHosHble meMbL napazpaga:
» Ha3HaYeHue INeKMPOHHOU NOYmbL;
® noumosvlil AWUK, AeKmpottbLil adpec;
u cmpyKmypa 3AeKmpoHH0z0 NUCLMA;
» menexKoH@epeHyuul;
» (ailnosbie apxuebl u dpyzue cemesbsle CEPEUCHL;
" KOLNEKMUBHbLE NPOEKMbL.

HazsHauyeHHe 3JIeKTPOHHOM IMOYTHI

Kaxas e uHbOpManusa nepefaeTcs 10 KOMIbIOTEPHBIM ceram? Ca-
Mas pasHooOpasHas. 9TO MOTYT OBITH HHCBEMA, o0 bABIEHHA, PeKIaMa,
IporpaMMHOe ofecriedeHre, KOMIIbIOTEPHBIE HIPEI, 1€JI0BAA IOKYMEHTa"
LHAS ¥ MHOTOE Apyroe. Bes aTa mHE(GOpMAaNuA B BUJE (hailyioB XpaHHUTCH HA
MarsuTHEX auckax IIK nons3oBaTeseil 1 cepBepoB.

A\ o
iy T
4“ ﬁ% O6MeH NUCEMaMH B KOMOBIOTEDHEIX CETAX

" Ha3BIBAETCS 3JIeKTPOHHOI mo4Toi (e-mail).
o —)

BJIEKTpOHH&H modyTa — OJHH M3 CaMbIX NONIyJAPHBIX BHI0B CEPBHCOB
(BMIOB yCayT) KOMIBIOTEPHBIX CeTel.

o

A

www
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MNepepava undpopmauum B KOMMbIOTEPHbIX CeTHAX

OJleKTPOHHasi mouTta paboTaer ropasjgo OvicTpee OGBIYHOM IIOUTEHI.
B camerii fanexnit yronox MHPa IHCEMO MOXKET JOUTH 34 HECKOIBKO MH-
HYT. B Teuenue 1HA MOXHO HeCKOIBKO pa3 o0MeHATLCA MUCHMAMH CO
CBOMM KODPPECIIOHAeHTOM Ha APYI'OM KOHTHHEHTE.

IlouToBBIi AMMEK, 3TeKTPOHHBIIH anpec

3aperucTpPUpPOBAHHBINM IOJB30BATETh CETH IIOJIyIaeT HA IOYTOBOM
cepsepe (IPyroe HazBaHMWe — [OYTOBOE OT/EICHHE) HOYTOBBII ANMEK.

;\% IMoyToBEI AMMK — 3TO UMEHOBAHHEIH «pasfgen», OTBeIeH-
{ ° /11 HBIH )i KOHKPETHOTO IOJIb30BATENS HA IIOYTOBOM CepRBepe,
& npummrMalomewm n 06pabaTeIBAOIEM IOCTYIAOIYIO HOYTY .

Kaxxmomy nouroBoMy ANHKY IpHCBaMBaeTCs CBOE UM#A, OTJIUYHOE OT
APYyrux uMeH. B aTOT AMMK MOYTOBLIH CepBep mOMeIaeT IHUCHhMa, IIOCTY-
nalnye K I10JIb30BaTeIIo.

IlepenaTe nuceMoO B mouTOBLIH AIMUK MOXKeT JII0G0H moJIb30BaTe b
CeTH, eCJIH OH 3HAeT 3JIeKTPOHHBIH ajnpec. F3Bieus (IpouynTaTs WM me-
PeIIcaTh Ha CBOIO MAIIMHY) HMChMO B3 II0YTOBOTO AIINKA MOKET TOILKO
ero Biagenen. Jloetyn k MEGOpMAIHY 3aIHIeH mapoJeM, KOTOPBIH 3Ha-
€T TOJIbKO X035AHH AN[HKA.

Yro npeacraBaser coboii aneKTPOHHEIN azapec? Ilo croeii CTPYKType
OH IIOXOXK Ha OOBLIYHEIN TOYTOBLII azpec, KOrja IHUChMA IIOCELIAIOTCS Ha
abOHeHTCKUI ANTHK a/pecara B IOYTOBOM orxenenuu. Bor npumep Tako-
r'0o IOYTOBOTO agpeca:

r Crpana | T'opopx ITouropoe orpenenne | Ne smmuka aborenTa

‘ Poccu.ﬁ ITepmow 10 644

S

A BOT IpHMeD 3JIeKTPOHHOTO afpeca:
somov@pgu.perm.ru

OH cocTOUT M3 TAKUX YacTeii:

ITouroBoe ormenenue

HWmsa mourosoro amuxa
pgu.perm.ru somov
(IITr'Y.IIepmv.Poccus) (Comos)

Touxn u cumBon @ — paspenurensubie 3Haku. PasieeHHble TOY-
KaM# HacTH 3JeKTPOHHOTO ajpeca HasbIBAlOTCA qoMeHamu. Kaxanrit




OneKTpoOHHaA No4YTa u gpyrue cepBuchbl

TOMeH YTOUHSEeT MeCcTOIIOJIOMKeHUe B KOMOBIOTEDHON CEeTH IIOYTOBOTO
cepBepa, obcayskuBaiomero aapecara. KomudecTBO [OMEHOB MOXKET
GBITH pa3/JIMUHBIM: Ba, TPH U 6oJee.

He HyXHO AyMaTb, 4YTO B ajpecax BCerja HCHIOIb3YeTcd aaMu-
HHCTPATHBHO-TeorpaduiecKuil NPUHIIUII (cTpama—ropoA—paiioH H T. A.).
Bes gacTh afpeca, PACIOJIOKeHHAs] CIIpaBa OT 3HAYKA @, apnseTca mo-
MEHHEIM HMeHEM IIOYTOBOr0 OTAeJeHHs, CojepIKaIero AmuK aboHeHTa.
T'naBHLIH DPUHIKI COCTOUT B TOM, YTOOBI 9TO MM OBLIO YHUKAIBHBIM
B KOMIILIOT€PHOM CeTH.

CTpyKTypa 3JeKTPOHHOTO MHCHMA

B 1esioM BJI€KTPOHHOE IIMCEMO COCTOHT M3 KOHeéepma u mexcmda.
OGBIYHO HA KOHBEPTE 3allUCHIBAETCA a/ipec mojyJaTelld, ajpec OTHpasu-
Teada M KpaTKad mHOpMAanusa O HasHAYeHHH MHCbMa (oBa TmOCJIeTHUX
ajeMeHTa — HeoOAzaTe/bHbBIE).

BoT npuMep 3JIeKTPOHHOTO IUChMa U3 ITepmu B8 MocKBY:

Kyza: frolov@mgu.msk.ru
Orxyaa:  somov@pgu.perm.ru
O gyeMm: npuzaauleHue

ITpuznawarn Bac npurams yiacmue 8 npaadnosarnuu obunes Ilepmcrozo
yHnusepcumema. C yeaxcenuenm, E. Comos

OrnpaBuTelb Ha CBOEM KOMIBIOTEDE dopmupyer Gaia ¢ TEKCTOM
IIHChMA, 3aI0THAET ¢« KOHBEPT». 3aTeM OH BBIXOJUT HA CBASE C CEPBEPOM,
BEITIOJTHAMIOIMINM PACCLLIKY m049TH. CepBep, IPHHAB OIHUCHEMO, TYT e Ie-
pecnLIaeT ero aJzpecary.

K 2/1eKTPOHHOMY IHCHEMY MOTYT ObITH ITPHCOEJNHEHBI CaMBbIe pasHo0b6-
pasHble (bailabl: ¢ TEKCTAMHU, rpaduKOil, 3BYKOM, IDOrpaMMaMH ¥ Ip.
AspecaT BX IOJYYHUT BMECTE C TEKCTOM ITHCHMA (aTO mOX0e Ha BKJIANBIBA-
Hue dororpaduy B KOHBEPT C MHCHMOM).

CyILeCTBeHHO, YTO IOIb30BATETH CeTH BEIXOAAT Ha CBA3D C IIOUTOBLIM
oTHesleHHeM Io cBoeMy Kenanuio. Cepsep xe dbyaxnuoHUpyeT 6es nepe-
PBIBOB ¥ BBIXOAHBIX. CBA3H MOIB30BATEJIA C CEPBEPOM MOKET OBITE yCTa-
HORBJIEHA JIMNOIb IIOCJ]Ee TOT0, KaK IOJb30BATE/b TOAKIIOUHAICA K CeTH, 1
ero mouYToBasi NpPOTpAMMA YCTAHOBHUJIA CBA3k C IOYTOBBIM CEePBEPOM.
HMeHHO TOr/[ja CepBep W OTIPABJIAET eMY BCIO KOPPeCIOHAEHIINIO, HAKO"
MUBHIVIOCA B IIOYTOBOM AIIHKE.

TenexoHpepeHIMH

BceMm HM3BeCTHO, UTO TaKOe KoOH(pEepPeHIHA: B OJTHOM IOMeIeHHH CO-
GUpAIOTCH JTIOLH U BHICTYIAIOT, 3a4al0T BOIPOCH, CIOPAT HA KAKY0-TO




Mepenaua ngpopmMauum B KOMNBIOTEPHBIX CETAX

obmyio Temy. BeiBaror mayunbie, IIPOUBBOACTBEHHBIE, TIPO(COIO3HEIE,
IIKOJIBHBIC H IPYTHe KOHpEepeHI[HHA.

Tenexondepenuua — 310 Toxe obleHHe rPYNIILL IOl 10 o6Be u-
HAIe#R ux Teme. Ho aua yyacTus B Takoit KOH(epeHIIUH He HYKHO CO-
OHpaTHCA B OHO M TO 3Ke BpeMdA B OJHOM moMeteHu#. Kpome Toro, Tene-
KOH(ePeHIUA He OrpaHNYeHAa BO BPEMEHH, KaK TPASUIIMOHHAA KOHpe-
peHnuA. OHa MOeT IPOJOIKATECA MECANAME U rogamu. Ilognepxry
TeJleKOH(epeHumit ocyiiecTaser cayx6a Usenet, B KOTOpOH Kaskgas
OTAENbHAA KOH(ePEeHIIUA HaBBIBACTCA ZPYNNoil Ho8ocmeil.

Y4YacTHUKHM TeNeKOH(pePeHIIHH — MOJIb30BATEIH KOMIBIOTEPHOH CeTH.
Tenexongpepenyus saxnouaemes é obmene INEKMPOHHbIMU NUCLMAMU
mencdy ee ynacmuurwamu. Cuauana B KOMIBIOTEPHOH CeTH 00'bABIAETCH
OTKDBITHE KOH(pEPEeHIIMH HA ONpeAeleHHYIO TeMy. Tenexondepermusa
(rpynmna HoBocTeit) moayuaer cBoif QJIEKTPOHHEIHN ajpec. 3aTeM IIPOBO-
AUTCH IIOAIHNCKA Ha yyacTue B KoHpepernuu. [locie aToro xasasrit
[0JIb30BATeNb, IOANMCABIINICA HA JaHHYIO KOH(DEPEeHIIHIO, 6y AeT noJy-
"IaTh BCe IOCTynalllue B Hee MaTepHansl. B cBowo ouepens, mocekrras
TACEMO B a/ipec KOH(ePeHIuH, I0JIb30BATE/b 3HALT, UTO OHO ZOHAeT o
BCEX ee YUaCTHHKOB.

CyIecTByeT MHOKECTBO TeJIeKOH(epeHIIHH, MOCBAIIeHHBIX CaMBIM
pPasHooOpasHBEIM TeMaM: HayKe, 00pasoBaHUI0, My3BIKe, PasBeAeHHIO
PEIG, KOMOBIOTEDHBIM UTPAM, IOJATHKE, IATeparype u np. Yepes re-
JIeKOH()epeHI N MOXKHO PACIPOCTDPAHATH KAKHE-TO CBOM aBTOPCKHe
paboTEl, JOTOBAPUBATECH O MOKYIIKEe HJIH NPoiarke. YYACTHUKH TAKHX
KoH(epeHIN Becerga UMeT caMyIo ONepaTHBHYIO HHPOPMAIIHIO B 00-
JIACTH CBOHX MHTEPECOB.

Popym — TemMaTHUECKOE OBIEHNe 4uepes UnTepHeT B peskume off line,
IpOoHuCXOoAAIIee Ha caiiTe obmiero gocrymna. @opym IOCBAILEH OIIpejieIeH-
HOil TeMe M TOCTOAHHO OTKDBIT [JIA YUACTHA B HEM BCEX JKeJIaIOIHX.
Hmeerca BO3MOKHOCTH IpPOCMOTDa BCEX coobmieHHnit opyma, MoOKHO
BCTYNaTh B JUCKYCCHHU, 3aJaBaTh BOIIPOCHI, CIIPAIINBATH COBETA.

Ionynspuoit yeayroit UnTepHeTa ABIAIOTCA meJeKoHpeperyuL 8 pe-
HuMme peanvHozo eépemeru. VX mopmepxka obecrieuwBaeTca CepPBHCOM
IRC — Internet Relay Chat (6eceza uepes Wnreprer, vam). Bee yyacTHHE-
KU 00CYKIeHUA TOJ/IMKHBI OAHOBDEMEHHO HAXOAUTBCS B PeXHuMe NOAKJII0-
4geHud — on line. Coob6menue ogaoro us YVYaCTHHKOB, BBOOHMOE C KJIaBHAa-
TYPBI, MTHOBEHHO CTAHOBHTCS JOCTYIIHBIM APYTUM cobeceIHUKAM.

CpaBHHTEIBHO HOBLIM CEPBHCOM Wnrepuera apnsawoTcs sudeoxomge-
PeHyul. DTOT CepBHUC IO3BOJIAET MOJIH3OBATEIAM, KOMOBIOTEPEI KOTO-
PHIX cHabxeHBI web-KaMepaMu, IMHAMAKAMHE U MHKpPO(OHAMH, HE TOIb-
KO pasroBapuBaTk, HO M BUAETH APYT APYTra HA S3KPaHAX MOHHTODOB.

@ajiiI0BBIe ADXHBLI H IPYTHE CETEBhIe CepPBHUCHI

A MosxHO i1 yepes MHTepHeT moJryuaTh HOBOE IPOrpaMMHOe ofecre-
“eHHe 1A cBoero xomneiorepa? OkaswiBaercs, MosxkHO! [nsa aToro cy-




INeKTPoHHaNA NoYTa U Apyrue CepBuChHI

mecTByeT cay:ba pacupocrpaneHus (aitnos — (daiiloBele apXHBHI.
CepBepkl, KOTOPBIE TIOAAeP:KUBaOT ux padbory, HaseiBaloTca FTP-cepse-
pamMu. B daiiI0oBEIX apXHBax MOMKHO HAWTH He TOJNBKO IIPOIPAMMEI, HO H
daiiapl ¢ caMBIMM pPasHOOOpa3HBIMM MHADOPMAIIMOHHBIMUA OOBEKTAMMU:
pHUCYHKaMH, hoTorpadusiMu, BUACOKJIUIIAMH, MY3EIKOH U JP.

IIporpaMmmMHEOe obOecneueHHe, GecIIaTHO pAaclIpoCTpaHAeMoOe 4Yepes
FTP-cepeepsl, HepeoKo BEIIOIHSAET peKaaMuyio dyaknuo. Hanpumep,
BpeMs JeiCTBHS TAKHUX IIPOTPAMM MOMKET OKAa3aThCA OIDAHUYEHHBIM.
Ecnu BBl 3aX0THTE W JabIIIe IOJIb30BATHCA JAHHOM IIPOTPaMMOii, TO BaM
OyAeT peKOMEHIOBAHO OILIATUTE nNpuobperenue ee pabodeii Bepcuu.

Cpenu mpoYux yeayr KoMmMmbloTepHBIX cereil: Telnet — ymaneHHbIH
TepmuHan (IIK paboraeT B pesxmMe ycTpoMcTBa BBOJA/BEIBOJA yAalleH-
HOTO KOMIbIOTEpa), 6askl IaHHBIX, UHTepHeT-Tejedonnd, World Wide
Web (WWW) — BeeMupHas nayTHHA, H Ip.

KoaaeKkTHBHBIE IPOSKTHI

KoneKTHBHEIN IPDOEKT — IIPOEKT, CO3LABAEMEBIII MHOXKECTBOM I10Jb-
30BaTeNeil KOMIIBIOTEPHOM CETH B PEsKMMe JUCTAHIIMOHHOTO B3BaUMOLeH-
crBus. OgauM 13 HanboJiee N3BECTHRIX ¥ KPYIHBIX KOJIJIEKTHBHEIX IIPO-
eKTOB ABJIAETCA CAHT HHTePHeT-9HITUKJIONe U, IIOJYUUBIINY HasBaHHe
Buxkunenusa. Ilepserii BapuanaT Bukunenuu Hayas paboTaThk B sSHBape
2001 roma. OcuoBoii Buruneaum sABasgercAa TexHogorusa wiki
(«wiki-wiki» — aT0 3aumMcTBOBaHMe U3 raBaliCKOT0 A3LIKA, HA KOTOPOM
OHO 0O3Ha4aeT «O0BICTPO»). ABTOD TEXHOJOIMM — aMepPHUKaHCKHI IIpo-
rpamMmucT XoBapa Kanauarem. Buxkuneamnsa — sHIUKJIONeIWA, CO3Ja-
BaeMas KOJJIEKTHBHO MHOKeCcTBOM noJib3oBaresneii MaTeprera. Texno-
Jorusd wiki mosBoasier ofHOBPeMeHHO padoTaTh ¢ NPOEKTOM GOJIBIIOMY
YHCJY II0Jb30BATEIeH: MOMKHO CO34aBaAThL CBOM CTATHHM MM BHOCUTH HMC-
MpaBJIeHNA B CTATHH APYTHUX MOJAb3oBaTeeil. CerogHa aTa sSHIIUKJIONE-
IHUS HACUMUTHIBAET (0Jiee TPeX MUJJIMOHOB cTaTeil 6omee uem Ha 130 A35I-
KaX, BKJIIYAA TAKWE 9K30TUYECKHE, KAK 3CIIEPAHTO HUJIH JaThHIHL. BUKHT-
nefus sABIAeTcA OOLIEAOCTYIMHOH M CcBOOOAHO paclIpocTpaHAeMOMH
SHIIUKJIONIeUeH.

CpaBHHUTe/ILHO HEJABHO BO3HHKJIO HOBOE TOKOJIEHHE HHTepPHeT-cep-
BHMCOB, Doay4YuBIIUX HazBaHnue Web-2. Oru Gosee mpucnocobiaeHbI 1A
KOJIJIEKTHBHOTO TBOPYECKOT0 B3aHMOAEeMCTBHA JI0eii, yeM gpyrue. HUx
YACTO HA3LIBAIOT COIIHAJBHBIMHU CEPBHCAMM, UMeA B BULY UX 00IIeCcTBEeH-
HEII XapakTep, OpeAIoJaraliiui yyacTie B IIPOeKTaxX IMIUPOKUX CI0eB
HaceJIeHH .

KopoTtko o rmaBHOM

SJIGRTPOHHaH mouTa — 3TO cucTemMa 00MeHa MUCbMaMu MeX Ay IMOJIB30~
BaTeJAMH KOMIIbIOTEPHBIX ceTeii.




ia UHPOPMaLKM B KOMNbIOTEPHBIX CETAX

Kax b1l MoIb30BaTeN b MMEeT CBOM IMOYTOBEIH AIIMK — pasgena Ha
IOYTOBOM CepPBepe, BEIMOJHAIIEM IIpHeM U 00paboTKY KOPPEeCHOHIeH-
IMHH.

IlouToBEIH AIMUK HMeeT YHUKAJILHOE HMS; BJ4fesel IoJIyIaeT foc-
TYII K CBOEMY IIOUTOBOMY AIIUKY Yepes IapoJIkb.

AJIEKTPOHHOE MHCHEMO COAEPIKUT « KOHBEDT» C 2JIeKTPOHHEIM apecoM
IOJydYaTess, TEKCT OHUChMA, a TAKKe BJIOYKEHH A PA3HBIX THIIOB.

Tenexondepernua — aro cucTeMa obMeHa nHboOpManueii Ha onpee-
JIEHHYIO TeEMY MeXKAy H0Jb30BATEIAMH ceTH. I10Ib30BaTEb, TOAITACAB-
mIuiicsa Ha KOH(QEePEeHIINIO, IOJIyYaeT BCe ee MaTepHAaJbl B CBOM IOYTOBBIH
ANTHK.

TesrekoHGepeHIINN B Pe)KUMe DeajbHOTO BPeMeHH: 4aT, BHIeOKOH-
(bepeHIIHH.

Cpenu gpyrux ycayr cereii: Telnet — ymanemnsii Tepmunan, 6as3sl
JaHHBIX, HHTepHeT-Tenedoaus, WWW,

Bonpochkl n 3agaHun

1. Yo Takoe anexTpoHEHAas moura?

2. VI3 yero cocTouT 3N1eKTPOHHOE THCHEMO?

3. I'me pacnonaraercs MOYTOBLIHA AMUK MoJIb30BaTeAa? YTo B Hero saHocuTea?

4. Yro npepcrasuser coboli aeKTPOHHEIH agpec?

5. Yro Taxoe renexosdepennua? Kak craTh yUacTHEKOM TeleKoH(pepeHI NI ?
6. Kaxwme cepBUCHI IPEJOCTABIAIOTCA [I0JIL30BATENAM Ha moprane www.edu.ru?

EK LLOP: Yacte 2, rnaea 1, § 2. LULOP Ne 2, 7.

AnnaparHoe u nporpaMmmHoe obecne4deHue

cetTum
OcHosHble meMmbL napazpagpa:
n MexHuuecKue cpedcmaa z100albHOL cemu,;
s WMO Mmarxoe npomoKoJibl;
» npozpammHoe obecnevenue cemu, mexHoNL02UA «KIUEHM —Cepaep».

s paboThl KOMIIBIOTEPHBIX ceTel TpeOyioTcsa onpeaeaeHHbIe anma-
paTHBIe (TeXHUYeCKHe) i IPOrpaMMHEIe CpeICcTBa.




AnnapartHoe 1 nporpaMmmHoe obecne4eHue ceTn

TexaudyecKHe cpeacTsa ri1o6aasHON ceTH

V3asl KOMIOBIOTEPHOM CETH — KOMIBIOTEDHI, 00beIUHEHHbIE B CETh.
Cpenu HUX eCTh IOCTOAHHO paboTaoniue B CeTH, BEIIIOTHAOIINE CHCTeM-
HBIE YCIYIH M MOIeP:KUBAIONIMe HHGOpManHoHHbIe cepBuckl. OHM Ha-
3BIBAIOTCA X0CT-KoMIbloTepaMu. IIK monbp3oBaTensd TaKMe CTAHOBUTCH
Y3JIOM CETH, HO TOJIBKO Ha BpeMsd NOAKIIIOUYeHH .

Kasansl mepegaud JAHHBIX 10 (DH3WYECKOMY IPHHIUNOY CBOEro
VCTPOHCTBA AeNATCS HAa NMPOBOAHBIE, OecnpoBoiHBIe (DaIMOKAHAJIBI)
¥ onTHYecKHe (OIITOBOJOKOHHEIE THHUH).

K npoBoAHBIM KaHAJIaM OTHOCATCS TeledoHHEIe TUHUN U PA3JINYHEIE
BU/LI 3JIeKTpHYECKHUX Kabeseii. [laHHBIe 10 IPOBOJHBIM KaHalaM Iepe-
IAIOTCH B BHjE JIEKTPHYECKHX CHIrHAN0B. Mcnonb3oBaHue TeleOHHBIX
KaHaJIoB (KOMMYTHPYEMBIX JTHHUH CBA3H) YA00HO M JeIIeBO, IOCKOABKY
cucreMa Tejle(OHHON CBSA3M yiKe NaBHO OPraHM30BaHa, HaJla)KeHa H
oxBaThIBaeT Bech MUpP. KarKkapIil pas qJid NOAKIIOUYeHNA H0JIb30BaTEeNA K
ceTH, eMy HYKHO «I03BAHMBATHLCS» II0 OIpefeleHHOMY Tele(poHHOMY
HOMepy. B Apyroe BpeMs STOT 3Ke KaHAJ HCIIONb3YeTCs JAJ1s OOBIIHEIX Te-
neOHHBIX PAa3roBOpOB. 1A CBA3H MeXXAY IOCTOAHHO NeMCTBYIOIIHMHA
V3JIaMH CeTH MOTYT HPHMEHATHCA CIEIINaJIbHO BhIJeNIeHHEIEe TelaedoH-
HBIE KAHAJEI.

TenedoHHEIe CETH IOCTENEHHO IIEPEX0JAT Ha TH(POBYIO CBASE, HO 3HAa-
YyUTeJBLHASA YaCTh TeleOHHBIX KAHAJIOB BCe ellle MCII0JIb3yeT Ilepegavyy He-
[IPepPLIBHOTO (AHAJOTOBOT0) 3JeKTPHYECKOro cHrHaia. s Toro 4Tobsl
COeIMHUTHL KOMIILIOTED ¢ TAKOH CeThI0, He0OXOAMMO CIIeIIHATbHOe YCTPOM-
¢TBO, KOoTOpOe HassiBaeTcsa moaem (MOaynsaTop — JEMoxyasaTop). Moay-
JIAIINA — 9TO NpeodpasoBaHue JaHHBLIX W3 JUCKPeTHOH nudpoBoi ¢op-
MBI B aHAJOrOBYIO, KOTOPOe HPOHM3BOAUTCS IPH Ilepejade MHMOPMAaIlUi B
cerb. Takoe mpeobGpasoBaHmWe HAasweBaKT OUbpo-aHamoroBeiM (ITAII).
Ilemomynamuss — 3T0 obpaTHOe, aHAJOTO-IU(POBOe IpeobpasoBaHUE
(AIIII), npoucxoasamiee BO BpeMs IIpueMa HHGOPMAauH.

Cxema cBA3SH MeKAY IIOJE30BATEJEeM CETH H XOCT-KOMIIBIOTEPOM C II0-
MOIIBIO MOJeMa ¥ TesiepoHHOM JIMHUH ITOKasaHa Ha puc. 1.2. CkopocTk

KomnbioTep nonbaosaTens XocT-KoMnbloTep

TenedpoHHas
NUHUA

Mogem
Mogem

Puc. 1.2. Oprasusanud CBA3H MKV II0Jb30BaTeJIEM B Y3JI0M CeTH
1o TeneOHHON TUHUK
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nepejaydy JaHHBIX 10 TAKUM KaHaJaM HaXOAUTCA B AuamnaszoHe ot 14 no
56 K6ur/c.

ITepepaya nudpoBEIX JAHHBIX IO 3JEKTPUYECKOMY Kabelio MokeT
IIPOMCXOAHTE CO CKOPOCTAMM B JeCATKM M coTHH M6ur/c. B HacToamee
BpeMsA 00JBIIO0i NONYIAPHOCTHIO MOJIb3YIOTCA KAHAJBI CBA3H KabebHO-
IO TeJIeBHIEeHUsA, KOTOPhIEe UCIIOJb3YIOTCA B TOM YHCJE M AJA KOMIIBLIO-
TepHBIX CeTeil.

CamyIo BLICOKOKAYECTBEHHYIO CBA3H IOANEPKHBAIOT ONTOBOJIOKOH-
HbIe KaHAJBI IHU(PPOBOI CBA3H. 31eCh CKOPOCTE IIepefadyl JaHHBIX U3Me-
paercd gecATkamu I'6ur/c.

CoyTHUKOBBIE DaJHOKAHABI IPUMEHSIOTCH JJIA CBASH MEXKIY yaia-
MH CeTH, YAaJIeHHLIMH Ha Gosbiine paccToAHNA. OHU MOTYT IOAAeDHKHU-
BATh Nepefavyy JaHHBIX CO CKOpPOCTAMH x0 5 Mour/c.

Hns oprammsamum GecrPpOBOAHOIO HOAKIIOUEHHS IOJb30oBaTeNei
K CeTH B IIOCJIefHee BpeMs CTAHOBHUTCA NONYJIAPHON TexHoJorHa Wi-Fi
(or Wireless Fidelity, nocioeHo: GecupoBoAHAS TOYHOCTE BOCIIPOH3BEe-
HHs). B Helt ncmossayeTcs painocBA3h B ONpeieIeHHOM JUAaIla30He 4ac-
ToT. Wi-Fi naer BO3MOHOCTH IONB30BATENO MOAAEDIKUBATE CBASH C
yauom Wi-Fi-ceTn Ha pacCTOAHUAX OT HECKOJbLKHX JIeCATKOB METDOB B
IOMEeIleHUH 10 HECKOJIbKHUX COTeH MeTPOB HA OTKPBITOM IIPOCTPAHCTEE.

Yo TaKoe NPOTOKOJIBI

B KOMIBIOTEPHBIX CETAX MOJIB30BATENH MOTYT HCIOIL30BATE PA3JIHY-
HbIe MAPDKH KOMIIBIOTEPOB, THIIBI MOJEMOB, JHHUM CBA3H, KOMMYHHKA-
IIMOHHBIE MPOrpaMMEl. dT06bI BCe 9T0 060pyAOBaHHE PaGoTaIo COrIaco-
BaHHO, paboTa ceTeil MONUMHAETCA CIEIINATBHBIM TEXHHYECKHM COTJIa-
IIIeHHuAM, KOTOPBIe HA3EIBAIOTCA IIPOTOKOJIaAMH.

ITpoTokoasl paGoOThI CETH — ATO CTAHAAPTHI, ONPeleIA0IHe
(bopMEI mpejcTaBAeHHA M CIOCOOBI IIEPECHLIKH COODIEeHHH,
nporneaypsl UX MHTEPIPEeTAly, IPaBHUIa COBMECTHOH pabo-
TBI PA3JIMYHOTO 000Dy IOBAHNA.

IIporpamMmmHoOe oGecmeyeHne CeTH.
TexHOJOTHA «KIMEeHT—CcepBep»

Obcny:xuBaHMEM ceTeBbIX HMHOODMAIHMOHHBEIX YCJYr 3aHHMAETCH
KaK KOMIbHTED N0Jb30BATEJIH, TAK U V3JIOBOM KOMIBIOTED, HOAJEPIHKH-
BalOIWNA JaHHBIN cepBHc. [Ina KaKIoro cepsuca (3JeKTPOHHAHA IOU-
Ta, nepezaya (paiiaos, 623kl JAHHBIX U AD.) CYIIECTBYET ONpeAeIeHHOe
nporpaMMHOe obecneueHue. OpraHusanusa NporpaMMHOro obeciede-
HHUA, IPHHATAA B COBPEeMEHHBIX CeTAX, HOCUT HA3BAHUE TEXHOJIOIHH
«KJIHeHT—CepBep».



AnnapartHoe U nporpaMmMHoe obecneyeHne ceTu

Jliobas ceTeBasa yeJayra Ha MAallMHe II0JIb30BATENs O0CHYy)KHBaeTcsd
IPOrpaMMoii, KOTOpas Ha3bIBATCH KJIMEeHT-IIPOrpaMMoii (M1 Kopodye —
KJIMeHTOM); Ha Y3JI0OBOM cepBepe aTa ycayra obecrneunBaeTca paboTom
cepsep-nporpaMmmbl. Hepeako cjIoBO «cepBep» NPUMEHAKT He TOJIBKO 110
OTHOIIIEHHUIO K MPOTPaMMHOMY ofeclnedeHHI0, HO M K KOMIIBIOTEDPY, HA KO-
TopoM paboTaeT cepBep-IIporpaMMma.

IIporpaMMbl «KJIMEHT» WU «CepPBep» YCTAHABJIHWBAIOT CBA3b MEMIY CO-
6011, ¥ Ka)KJasd U3 HUX BHIIOJHSAET CBOIO YaCThL PaboThI 110 00CTyKHBAHUIO
1oJib3oBaTesss. KiameRT-mporpaMmMa IoAroTaBInBaeT 3arpoc MoJIb30BaTe-
151, TIepej/iaeT ero Mo CeTH, a 3aTeM mpuHUMaeT oTeeT. CepBep-nmporpaMma
IPMHEUMAET 3aIIpPOoCc, IOATOTABINBAET OTBETHYIO MH(OPMAIIHIO U IlepeaaeT
ee TIOJIL30BATENI0. IIpH 5TOM IPOrpaMMBI «KJIMEHT» U «CepPBep» MCIIOIb3Y-
0T 00IIIHe MPOTOKOJIBL, T. €. 0DIAalTCA Mex Iy co00i Ha OHOM U TOM JKe
«CETEBOM SA3BLIKE» .

Cepsep-nporpaMMa 3JIEKTPOHHOH IIOYTHI OPIaHU3yeT PACCHLIKY 110
CeTH KOPPeCIOHAeHIIUH, lepelapaeMoi ToIL30BaTeIeM, & TAKIKe IPHeM
B MOUTOBBIHA AIIUK NOCTYIIaI0IeH nH(pOPMAaIlHn.

KauesT-nporpaMmMy 3JI€KTPOHHOH MOYTHI OOBIYHO HA3BIBAIOT IMOYTO-
BOIl mporpammoii. Ee HasHadueHNe — IOATOTOBKA M OTIPABKA IUCEM
IMOJIB30BATEJS, [IOJyYeHNe TOCTyIaIeil KoppecIoHAeHIIUH U3 II0YTO-
BOr0 AIUKA MTOJB30BATEJIS U BEIIIOJHEHUE DALA CEPBUCHBIX YCJIIYT.

ITouToBasa mporpaMMa co3ZaeT Ha MATHUTHOM AUCKEe MalllHuHBI I10Jb-
30BaTeNdA CIeAyIOUIHE Pa3LeIbl:

e MATNKH JJIS XPaHEeHUA II04YTOBOI KOPPECIIOHIeHIINH;
e aJpecHBII CIIPABOUYHHUK.

KosnuecTBO U Ha3BaHUA NATIOK, CO3ABAEMBIX PA3HBIMHY IIOYTOBBIMHI
nporpaMmmMam¥, MOryrT OBITH Pa3HbBIMHA. HpﬂHTHHECRH BCerma mMeeTcs
caeayIomui Hadop ManoK:

» «Bxopsamue» — OJA XpaHEeHUA IPHUHATON KOPPECTIOHAEHIINH;

s «Hcxomamme» — A XpaHeHUA IIOATOTOBJIEHHEIX, HO eIlle He
OTIPABJIEHHEIX MHCEM;

L ] {‘(()Tl'[pa.BJIE!I-II:II:IE!>)r — OJIA XPpaHeHHuA OTIIpaBJIEHHBIX ITHCEM.

B azpecHBIil CIPABOYHHUK MOJIB30BATENb 3AHOCHT 9JIEKTPOHHBIE aJpe-
ca CBOUX ITOCTOAHHEBIX KOPPECIIOHAEHTOB.

Bce KiImeHT-TIpOrpaMMEI 00eCIeYnBAIOT IOJIE30BATEIIIO AJIEKTPOHHOM
TMOYTHI CJASAYVIONIHNE DeKUMBI paboThI.

Hacmpoiika. B aToM pe:xuMe ycTaHaBIUBAIOTCA HeoOXOZHMbBIe Iapa-
MEeTPBI [JIA IPABHJILHON paGoThl MOeMa H IOYTOBOM nporpaMmal. O6bry-
HO HACTPOIiKa IPOU3BOAUTCH BO BpeMsa nogkaouenud [IK monssoBarens
K CeTH.

ITpocmomp nowmet. Bo BpeMsa mpocMOTPa MOMKHO OTCOPTHPOBATE I10-
Jy4eHHbIe IHUChMAa (HanpuMep, II0 JaTe OTIPABJIeHNs, II0 HMeHH OTIIpa-
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BHUTEJs ¥ T. [I.) ¥ BHIOPATE MHCEMO JJ1A IpocMoTpa. B aToM pesxume momu-
MO BH3yaJbHOI'O IPOCMOTPa NMHUChbMa MOYKHO BHINOJHUTH CAEAYIONIHE
IDeHCTBUS HAJ IHCEMAaMH;

VIaleHUe U3 IalKH;

nepenuchIBaHNE B (haiii;

IepechllIKa JPYyTroMy agpecarTy;

InedYaTh Ha IPHHTEpE.

Ilodzomosera/pedaxmuposanue nucem. IIucbMoO MOATOTABIMBAETCS
B CHeNHAaJbHOM paboyem mose — GJIaHKE NHUChbMa, KOTOPBIH COMEDPI AT
a/ipecHyI0 YacTh, MECTO IJIA KPaTKOH MH(GODMAHH O IIHCEME, MECTO AJIA
YKasaHWUsA HMeH (ailloB, OTIPAaBJIAEMBIX C 3TUM nuchkMoM. [ sanucy B
GiaHKe MCNONB3yeTCA BCTPOEHHBIM TEKCTOBBIN pefaKkTop. 3aloIHeHHE
aZiPeCHOM YaCTH MO HO OCYIIeCTBUTH BEIGOPOM M3 criMcKa aapecos. [Tpu-
Jjaraemsle K NucbMy (aiibl BEIOMPAIOTCA U3 KATAJIOT0OB JUCKA.

Omnpaska snexmporHoil Koppecnondenyuu. B aToMm pesxume mozro-
TOBJIE€HHOE IUCHMO OTIIPABIAETCH 10 CeTH aApecaTy, IIPH 5TOM MOXKHO
MCIOJIE30BATE HOIOJHUTEbHBIE YCIIYIH, HAIPHMED YBeAOMIECHHe O II0-
JAYYEeHUH.

KopoTko o rmaBHoOM
TeXHUYECKUMH CDEACTBAMHM CeTel ABISAIOTCA V3JIBI KOMIBIOTEPHOM
CeTH M KaHAaJIbl Iepegadyy JaHHbIX.

Kanae! mepefayu faHHBIX: IPOBOAHEIE, GeCIIPOBOAHEIE (PafHOKaHA-
JIBI), ONITOBOJIOKOHHLIE TUHUH.

MO}IEM HCIIOJIBb3yeTCA B TOM CJiyyae, eCJiM KaHaJOM CBA3H ABIAAETCHA
aHaJIoroBad TejiehOHHAA TUHUA.

Pa6ora cereii nogunHsIeTCA OIpeeIEeHHBIM IIPOTOKOJIAM — CTaHAAD-
TAM HA NpeJcTaBlIeHHe H IpeobfpasoBaHHe IlepelaBaeMOH IO CeTSM HH-
topMmanum.

IIporpamMHOe ofecneueHme y3JI0BOTO KOMIIbIOTEpa, obeclieyuBa-
oiee HHGOPMAITHOHHEIE YCJIYTH [JJIS H0JL30BATEIeH CeTH, Ha3kIBAETCH
cepBep-nporpaMmoii. Ha KoMnbsioTepe nojib3oBaTessa paboTaioT cCOOTBeT-
CTBYIOIIHE KJIWEHT-IPOTPAMMEI (MOJeNb «KJIIHeHT—CePBep» ).

KaueHT-nporpaMMa 3JIeKTPOHHOM IOYTEHI [aeT BO3MOKHOCTD II0JIb30-
BaTeJ0 NPUHHEMATL B OTHPABIATL IHCbMA, IPOCMATPHUBATL HOJYUIEH-
HYI0 KOPPeCHOoHeH 10, GOPMHPOBATE TEKCT IUCHMA, BECTH afpPeCHBIH
CIIPABOYHHK, BECTH IOYTOBLIH apXHB.



MuTepHeT n BcemupHas nayTuHa

Bonpochkl 1 3agaHuna

1. YTo BXOAUT B TEXHUUECKUE CPECTBA KOMIIBIOTEDHBIX ceTei?

2. IToueMy B KAYECTBE KAHAJIOB CBASH B KOMIILIOTEDHBIX CETAX YACTO UCIIOIB3Y-
10TeA TenedOHHbBIe TUHAN?

3. Yro Takoe mosem? KakoBo ero HasHaYeHHWE B CeTH?
4, Kakue BHAbI PAAHOCBASH UCIIONb3VIOTCA B KOMIIBIOTEPHBIX ceTax?

5. CKOIBKO CHMBOJIOB TEKCTA MOXKHO IepefaTh 34 5 CeKYHJ, HCIOJIb3YSA
resnedoHHBIN Kanas, padoramniuii co ckopocTsio 56 Kéur/c?

6. YTo Takoe NPOTOKOJ ceTu?

7. Yto TaKoe TEXHOJOTHUA «KJIHEHT—CcepBep» ?

8. Kaxyto paboTy BHIIIOJIHAET CepBep-NPOorpaMMa 3JIeKTPOHHOM MoUTHI?

9. IlepeuncanTe peykKuUMEI PaboThH KIMEHT-IPOrDAMMEL 9J€KTPOHHON MOYTHI.
IloAroToBETE MPE3eHTAIHIO.

EK LJOP: YacTtb 2, rmasa 1, § 3. LLOP Ne 3.

§4
UHTepHeT n BcemupHaa nayTtuHa

OcHoeHble meMmbL napazpaga:
s Humepnem — muposoe codpyrxecmaeo cemeil;
ymo mawoe World Wide Web (WWW );
web-cepeep, web-cmpanuua, web-caiim;
zunepempyxmypa WWW;
6payszep — kauenm-npozpamma WWW; npobrema noucka uHgopma-
yuu 8 Humepneme.

HaTepHET — MHPOBOE COAPYKECTBO CeTEH

Xoresock OB BaM 3arJIAHYTH B peangennuio npeaugeara CIITA — Be-
JBIH OM, WJIM IIOCETUTE JIYBD — KPYIHEHIIHI XyI0:KeCcTBeHHBINA My3ei
MHpa, UIH y3HATh, Kakad noroja B AHTAPKTHE, UK HOJYYUTEH CBeae-
HHA O CIeKTAKJIAX, UAYIIHX CETOTHsS BEUEPOM B MOCKOBCKHX TeaTpax?
Bcero aToro ¥ MHOIOro APYroro MOKHO JOCTHYE, He BEIXOAA M3-3a CTOIA,
Ha KOTOPOM YCTaHOBJEH NMEepPCOHAJBLHBIH KOMIBIOTED, TOAKJIOUeHHBIH
K MupoBoii cetu UHTEpHET.

HuTepHeT 060begUHALT B cebe THICAYHM JOKAJBHBIX, KOPIIOPATUBHEIX,
PernoHaJbHBIX KOMIBIOTEPHEIX ceTeil Bcero Mupa. OTAebHBIN NMOJIb30-
BaTellb, KOTOPHIN He ABiasAeTCA a00HEHTOM KAK0-TO M3 IePeYHCIeHHBIX
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cereil, TaKyKe MOXKeT NOAKIIOYATECA K VHTepHeTy depes Gumskaiinmit
Y3JIOBOH IIeHTD.

Bce nmepeuncieHHbIe BhIlIe CEPBUCH KOMIILIOTEPHBIX CeTeil (a1eKTpPOH-
Hasd Io4Ta, TeleKoH(epeHnuH, (aiiloBsle apxuBbl U Ip.) paboTaioTr u B
Wureprere. IIpu aToM MOryT BOSHHKATE JIUIIL IPOGIeMBI A3EIKA 06IIe-
HHUA. SI3BIKOM MeXIYHAPOAHOro OOIIeHHs B MHPOBOH CETH ABJIAETCH aH-
rauiickuii. Bor BaM elje O4HH CTHMYJ CTAPATEILHO H3YYATh AHTIUHCKHH
ABBIK!

Yro raxkoe World Wide Web (WWW)

Camoii WHTepecHOU yciayro#t, mpefOCTABIAEMOi IIOJL30BATEIAM
Wureprera naunsas ¢ 1993 roga, craia BO3MOXHOCTE paboThI C uHOpP-
MaruoHHO# cucremoit World Wide Web (coxpanterro — WWW), 9o
CJIOBOCOYETAHHE MOKHO IIepeBecTH KaK « BceMupHasa mayTura» . UMenHO
pabora c WWW umesnace B BUAy, KOT/la B HayaJle 9TOro naparpada sam
npeaiarajiuch BcAKHe HHGOOPMAIMOHHEIE YyAeca.

Ouens TPyAHO ZATH TOYHOE ONpejeieHue, 4To Takoe WWW., O1y cuc-
TeMy MOXXHO CDABHUTE C OTPOMHOI SHOIUKJIONEAHeH, CTPAHUIIEI KOTOPO
pasbpocaHbl 10 KOMIBIOTEPaM-cepBepaM, 00be INHeHHEIM ceThio MHTep-
HeT. YToObI IOJIYYHUTE HYMKHYI0O HHOOPMAI[MIO, ITOJL30BATENE NOJIYKEH
mobpaTbcd 0 COOTBETCTBYIONMIEH CTPAHHIIBI SHIUKJONEIMH. Buammo,
uMess B BHJAY TaKy aHajloruio, cozgareasn WWW sBeenum nouaTHe
web-cTpaHHuIkL.

Web-ceprep, web-cTparuna, web-cair

Web-crparnua — 310 ocHOBHasA nHpopMannoHHad exuEUa WWW,
Ona mnpeacraBiasger coGOH OTAENBHBIM HSOKYMEHT, XpaHAINWMCH HA
web-cepeepe. Crpanuna mMeer cBoe UMs (MOL0GHO HOMEPY CTPAHHILBI
B SHIIHKJIOIEeAHH), 10 KOTOPOMY K Heil MOXXHO 00pATHTLCSH.

Hudopmanusa Ha web-cTpaEnIle MOKeT OBITH caMoii pasHOM: TeKcT,
PHCYHOK, (oTrorpadus, myabrumenua. Ha web-cTparumax momemiaror
PeKJiamMy, CIIDABOYHYIO MH(OPMAIIUIO, HAYIHLIE CTATHH, MOCAEAHHE HO-
BOCTH, HILIIOCTPUPOBAHHbBIE H3/JaHUA, XYA0KECTBeHHEIE KaTaJIOT |, IIPO-
I'HO3 IIOrO/Ibl 1 MHOTOe, MEOTOe Apyroe. IIpomie ckazaTs: Ha web-cTpaun-
IIax eCTh BCE.

HekoTopoe KonuuecTBO web-cTpaHuIl MokeT ObITHL CBA3AHO TEMATH-
JecKH B 00pa3oBwIBATE web-caiiT. ¥V Kakgoro caiita ecTh rJiaBHas cTpa-
HUIA. ITO CBOe0OPA3HBINA TUTYIBHBIN JINCT, HAUHHASA C KOTOPOT'O MOXXHO
IpoCMAaTPHBATE JOKYMEHTHI, COiepaRalninecd Ha caitte. OOBIYHO rIaBHAA
CTPaHHIIA caliTa COLEepP X UT OIJVIaB/JIeHHe — Ha3BaHHA pa3fesioB. IToGbI
o0paTHTBECA K HYKHOMY pasfiesy, AOCTATOYHO IIOABECTH YKAa3aTelb
MBIIIH K HAZBAHUWIO Pasfesa U IeJKHYTEL KHOIIKONH MEBIIIH.



I'uneperpykrypa WWW

OnHako coBceM He 00A3aTeNLHO MPOCMATPHUBATE Web-CTpaHHUIEI OA-
PAL, NepelUCcThIBaA UX, KaK B KHUre. BakHeimum cBoiicteom WWW
SABJIAETCA FMIEPTEKCTOBAadA OpranM3anus cBaseil Mexxay web-crpaaumna-
mHu. [Ipuyem aTH CBA3YK AeHCTBYIOT HE TOJBKO MEX/Y CTPAHUIIAMH HA Off-
HOM cepBepe, HO B MeKIy pasHeIMu cepBepaMu WWW.,

OOBIYHO KJIIOYEBBIE CJIOBA, OT KOTOPBIX MAYT I'MIIEPCBA3H, BEIIEIAIOT-
cA Ha web-cTpaHHUIE IIBeTOM UIH noguepkuBaHueM. IIleIKHYB MBIIILIO

‘Ha TAKOM CJIOBE, BEI 10 CKPBITOMH CCRLIKE ITepeieTe K IPOCMOTPY APYToro
HOKYMEHTa. ITOT JOKYMEHT MOKEeT HaXOAHUTLCA Ha JPYyroM cepBepe, B
ApYyrod crpaHe, HAa APYroM KOHTHHEHTe. Yalle BCero moJL30BaTelb
HWHTepHeTa NOHATUA He MMeeT, I'ie HaXOAUTCA cepBep, C KOTOPHIM OH B
JaHHLIH MoMmeHT oOmaerca. OO6pasHO roBops, 3a OOWH ceaHC PabOTHI
MOXXHO HECKOJIBKO pa3 «00JeTeTh» BOKPYT 3eMHOTO IIapa.

Poab ka09a 115 CBASH MOYKET BBIIIOJHATH HE TOJBKO TEKCT, HO B DH-
CYHOK, (hoTorpadusa, yKasaTeJab Ha 3BYKOBOH JOKYMeHT. B TakoMm cirygae
BMECTO TEPMHHA «THIEPTEKCT» YIOoTpeb/iseTca TEPMHUH «THIIepMexHa » .

Ha ogry u Ty e web-cTpasEnIly MOXHO BEINTH CAMBIMHU DA3HBEIMU ITY-
TAME. AHAJIOTHA CO CTPAHUIIAME KHUTH 3/Iech V3Ke He paboraeT. B KHuTe
CTPAHUIIEI MMEIOT OTIPEeIEHHYIO IOCIeL0BATEILHOCTE. Web-cTpaHuIbI
TAKOH IOCJIeZOBATENIEHOCTH He uMeroT. Ilepexos oT ogHOH cTpaHuILl K
JPYro¥ NPOUCXOJUT IT0 TUIIePCBA3AM, 00pa3yIOIINM CeTh, KOTOPAasd HAIIo-
MHHaeT nayTuHy. OTcioza ¥ IpOMCXOAUT HA3BAHNE CUCTEMBL.

Obobmasn cKasaHHOe, MOKHO JaTh CJEAYIOIIee ONpeaeeHue:

WWW — cereBoii cepBUC, IOANEPKHBAOIIANR
rHNepTeKCcTOoBoe IpocTpancTBo MHTEepHETA
(BcemupHy0 mayTHHY).

Bpayszep — kamenT-niporpamma WWW,
IIpo6aema nmoucka uadgopmanuu 8 Harepaere

IlepememaTbCA IO «IAYTHHE» II0JIH30BATEII0 IOMOT4eT CIEIHAILHOE
nporpaMMHOe ofecnieueHHe, KOTOpoe HasbiBaeTcA web-Gpayaepom, oT aH-
ryMiickoro cjiosa browse — ocmaTpuBars, udyuars. C momoInsio 6payse-
Pa HYXHYI0 HHOOPDMATTHIO MOXKHO HAHWTH pasHbIMHU crnocobamu. Cambrit
KOPOTKHI IyTE — C IIOMOIIBIO afgpeca web-cTparuiel. Bel HaGupaeTe Ha
KJIaBHATYPe 9TOT aJpec, Ha)KMMaeTe KJIABHITY BBOJA U MOIaJaeTe Cpasy
Ha MecCToO.

Hpyroit nyTs — IOMUCK. BBl MOXkeTe HauaTh ABMIKEeHHe CO CBOeil Jo-
ManiHel CTPaHUIBI 10 TUIEePCBA3AM. IIpH 9TOM eCTh ONACHOCTE He TYa
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VHTH, 3aNIyTaTLCA B «IIAyTHHE» , IONACTH B TYIHK. Bupouewm, 6payaep mo-
3BOJISET BEPHYTHLCA HasaJ Ha Ji000e KOJIHYeCTBO IIAroB ¥ NPOJOIKHATL
MOHWCK II0 ApYTroMy MapmpyTy. Taxo# nouck nomobes 6y JaHHAIO B He-
3HAKOMOM Jecy (nIpaBza, MeHee OIaCeH).

XopomuMy NOMOITHEUEaMu B Hapuranuu o WWW ssisiores cnemn-
aJIbHBIE MOMCKOBBIe mporpaMmel. OHM «3HAIOT» BCE MM IIOUTH BCE O
WWW. Takoii nporpaMme JOCTATOYHO YKA3aTh HAGOD KJIIOUYEBBIX CJIOB
II0 HHTepecyloleil Bac TeMe, ¥ OHA BBIJACT CIIMCOK CCHLIIOK HA MOAXO0NH-
mue web-noxymenTs. Eciu COHCOK OKAa’KeTCH CAMIIKOM JIMHHEBIM,
HYHO [00aBUTH eIlle KaKHe-HuOYAb YTOUHAION[AE TEPMUHBI.

TlonszoBaTens MHTEepHETA BO BpEMs CEaHCOB pabOTHI B CETH OKA3EBI-
BaeTcHA MOTPYXeHHBIM B MH(MOPMAIMOHHOE IMPOCTPAHCTBO ¢ HEOTDAaHM-
YeHHBIMH pecypcaMu. B nociesHee BpeMs CTaJ PACIPOCTPAHEHHEBIM Tep-
MUH KHOepIpocTPaHCTBO, 10/ KOTOPLIM IIOHUMAETCS 8CA COBOKYNHOCHLb
MUPOBBLX CUCTeM MeNeKOMMYHUKAYUL U YUPKYJIUPYIOWel 6 HUX UH-
popmayuu.

Cucrema WWW oueHb ObICTPO pasBHBaeTCH. ¥iKe ceduac BCe ee pe-
CYDCEHI ILTOXO0 IoAAa0TCesa 06030py. BeInycKkaioTes To/ICThIE CIPABOYHHKH,
KaTaJloTH, KOTOpkIe ycTapeBaioT ObIicTpee, YeM TesiepoHHbIe KHUTH. I1o-
3aTOMY OJHOBPEMEHHO C yBeJHndeHneM o0beMa HH(GOPMAIIHHA COBEpIIeH-
cTByercs cucrema rnmoucka B World Wide Web.

KopoTtko o rnaBHOM

HuTepHeT — BceMupHAas riaodaibHasi KOMOBIOTEDHAS CeTh.

World Wide Web (WWW) — BcemupHas nayTHHA: CETEBOI CepBHC,
NOAIeP:XUBAKIUI THIIePTEKCTORBOE IpocTpaHeTBo MHTEepHETA.

Web-crpaauna — orgensHblil goxymesr WWW.

Web-cepeep — rkomMmbioTep B cetu UHTepHeT, XpaHAIIUNA web-cTpa-
HHIBI W COOTBETCTBYIOIIEe IMPOTpPaMMHOe ofecmedeHme s pPaboThI
C HUMH.

Web-caliT — COBOKYIIHOCTh TEMATHIECKH CBA3AHHBIX web-cTpaHmiI.

T'unepmenua — cHcTeMa 'HIepPCBA3ei MeXIy MYJIBTUMEIHATOKY-
MEeHTAMH.

Web-6payzep — KJIMeHT-IporpaMMa IJjda paboThEl NOJLIOBATENA
c WWW,

ITouck HYy:KHOTO JOKyMeHTA B WWW MOMKeT IPOHUCXOIHTH: IIyTEeM
VKasaHUA ero agpeca; IIyTeM HepPeMelleHns 10 «IayTHHe» THIepCBaA3eil;
OYTEM HCIIOIb30BAHUA TOMCKOBLIX ITPOTDAMM.

KubepnpocTpaHCTBO — COBOKYIIHOCTE MHPOBEIX CHCTEM TEJIEKOMMY-
HHKAOHHA U MUPKYJIHDYIONEH B HUX HH(POPMAIIUHA.




Cnoco®6bl noncka B UHTepHeTe

Bonpockl n 3anaHuna

1. Yro rakoe UuTepreT?

2. Kak nepeBomuTes caoBocoderanue « World Wide Web»?

3. Yro rakoe WWW?

4. Kaxyio uadopMamuio MOXHO udsiedb n3 WWW?

5. Kak opraEmaoBaHa cBA3b Meskay web-cTparumamu?

6. B uem anasorua mexxagy WWW u nayTuHoi?

7. Yro rakoe runepmegua? IlpuseauTe IpUMepsbI, IOATOTOBLTE coobmenue.
8. Yro rakoe web-cepsep?

9. Kaxumu meTogaMu B WWW MOKHO HaHTH HY3KHYIO CTPAHUILY ?

EK LUOP: YacTb 2, rmasa 1, § 4. LIOP Ne 2, 10, 11.

&§5
CnocoObl noucka B UHTepHeTe

OcHosHble membL napazpaga:
= mpu cnocoba noucka 8 Humepneme;
" NOUCKO0B8blE cepeepbl;
" A3bLK 3ANPOCO6 NOUCKOB0U CUCTMEMbL.

Tpu criocoba noucka 8 Harepuere

HuTepHeT B esioM ¥ BceMHpHAaA MayTHHA B YACTHOCTH IIPELOCTAB-
JAIOT IONb30BATEN0 JOCTYI K ThICAYAM CepPBePOB H MHIJIHOHAM
web-cTpaHuI, Ha KOTOPEIX XPAHUTCS HEeBOOOGPA3SUMEIH 06beM MHGOP-
Mmanuu. Kak He moTepAThHCA B 3TOM « MHPOPMAaMOHHOM OKeaHe» ? Jlis
5TOTO HEOOXOAMMO HAYUHUTHLCA UCKATH H HAXOOUTh HYKHYI0 HHpOpMa-
I[HIO B CETH.

Kax y:xe O6b1J10 cKa3aHO, CYIECTBYIOT TPH OCHOBHEIX cocofa ImoMcKa
unHpopMmanuu B MaTepHeTE.

1. Yra3anue adpeca cmparuybl. ITO caMblii OBICTPEIH criocob mouce-
Ka, HO er'o MOYKHO MCIIOJIb30BaTh TOJBKO B TOM CIy4Yae, ecJid TOYHO
H3BeCTeH ajipec JOKYMEHTA.

2. ITepedsuicerue no zunepccvlikam. ITo HAUMeHee YAOOHBIH cio- )
co6, TaK KaK ¢ ero NOMOIIbI0 MOYKHO HCKATh AOKYMEHTEI, TOJIBKO
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MNepepava nHpopmauumn B KOMMNLIOTEPHbIX CETaX

O/M3KHe IO CMBICIY TEKYIeMy JokyMenTy. Ecmu Tekymuii mo-
KYMEHT NOCBSAIEeH, HalpUMep, My3bIKe, TO, HUCIOJb3ys THIep-
CCBUIKH 9TOT0 JOKYMeHTa, BPAJ JIU MOXKHO Oy 1eT MonacTh Ha caiiT,
TIOCBAIIEHHBIH CIIOPTY.

3. O6pawenue Kk nouckoseomy cepsepy (nouckoeoii cucmeme).
Henosnb3oBaHNe NOMCKOBLIX CepBepoB — HauboJsiee yao6HELH c1ocob mo-
ucka nHQopManuu. B HacToamee BpeMs B pyccKosdpIuHOM uacTu MaTED-
HeTa MOMYJIAPHEI CIeIYIONIHE ITIOMCKOBBIE CePBePhI:

» fndex;

* Rambler;

» Google.

Cy1mecTByIoT U APYTHe HOUCKOBEIE CHCTEMBI.

ITonckoBbie cepBepsl

HawuGomnee gocTynHbiM U y400HBIM cIIOCO60M MOMCKa HH(MOPMAIIHHE BO
BceMupHOii nayTHHEe ABIAETCA HCIIOIB30BAHNE IOUCKOBLIX cHcTeM. [lpu
3TOM IIOMCK MH(POPMAaIHHA MO HO OCYIIECTBIATE I10 KATAJIOTaM, a TAKKe
110 HabOPY KJIIOUEeBHIX CJIOB, XAPAKTEePHU3YIOIINX OTEICKHMBAEMEBII TEKCTO-
BBIl JOKYMEHT.

PaccMoTpuM Mcnonb30BaHue MOMCKOBLIX CEPBEPOB Gojee 1OApo6HO.
IloMCKOBEIN cepBep COAEeDXKHUT GOJIBIIOE KOJHUYECTBO CCHIJIOK HA CAMEIE
PasiIuYHbIE JOKYMEHTBI, ¥ BCE OTH CCBLIKH CHCTEMATH3MPOBAHBI B TeMa-
THYECKHe KaTagoru. Hanpumep: cnopr, KHHO, aBTOMOOHIIM, UT'DEI, HAY-
Ka 1 Ap. [Ipuyem aTH CCBIIKH YCTAHABIMBAIOTCH CEPBEPOM CAMOCTOS-
TEJBHO B AaBTOMATHYECKOM PeXKHUMe IyTeM PeryJisipHOro IpocMoTpa BCex
nosBIAKIIIXCcA Bo Bcemuproit naytune web-crparun. Kpome Toro, no-
HCKOBEIE CePBePbI NIPEeIOCTABIAIOT IOJL30BATEI0 BOZMOKHOCTE IIOMCKA
MH(MOPMAIHH IT0 KJII0YEBLIM c1oBaM. ITociie BBOAA KIIHOYEBBIX CJIOB IIOHC-
KOBBIH cepBep HAYMHAET IIPOCMATPHBATH MOKYMEHTHI Ha JPYTHX
web-cepBepax U BEIBOAUTEL HA 3KPAH CChLIKH HA Te JOKYMEHTHI, B KOTO-
PBIX BCTPETHJIHCh yKasaHHEIe coBa. OGBIYHO Pe3yabTaThl IIOMCKA COp-
TUPYIOTCS 110 YOBRIBAHUIO CIIEIMAJIBHOTO PEHTUHIA JOKYMEHTOB, KOTOPBIH
MOKa3bIBAeT, HACKOJIBKO II0JIHO 3aJaHHBIH JOKYMEHT OTBeYaeT YCIOBHAM
MOMCKAa MJIA HACKOJBKO YaCTO OH 3aIpPaITNBAETCSA B CETH.

HA3bIK 3aNIPOCOB MOMCKOBOM CHCTEMBI

I'pynna KiIoueBBIX CI0B, ¢hOPMHUDPOBAHHAA IO OIIPee/IeHHLIM IIPaBH-
JaM C IIOMOINBIO A3bIKA 3aNPOCOB, HA3LIBAETCH 3alIPOCOM K IIOMCKOBOMY
cepBepy. f3BIKH 3aIIPOCOR K PA3HBLIM IIOMCKOBBIM CeDBEPaM 04YeHb II0X0-
xu. Ilogpobuee 06 sTOM MOKHO Y3HATHL, IIOCETHB paszes «IlomMoins»
HYKHOTO IOHCKOBOro cepBepa. Paccmorpum npasuia GopMUPOBAHMSA
3aIpPOCOB HA IPUMepe MOUCKOBOM cucreMsl Andex.




Cnioco6si noucka B UHTepHeTe
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Yro0Bl MOMYYUATH JYUIINEe Pe3yAbTAThI IOMCKA, HEOOXOQUMO 3aI0M-
HHUTH HECKOJBKO IPOCTHIX IPABUIL:

1. UckaTe nHGOPMAIMIO He 10 OAHOMY KJIH4YeBOMY CJIOBY.

2. Jly4uie He BBOOUTE KJIIOYEBBIE CJIOBA C IPOIIMCHOH OYKBEI, TAK KaK
3TO MOJKEeT IPHUBECTH K TOMY, UTO He OyAyT HalileHEl Te 2Ke CJIOBA,
HaIlHCaHHBIE CO CTpO‘-IHOﬁ ﬁynnm.

3. Ecuiu B UTOre NOUCKA BBI HE MOJYYUIN HIKAKUX PEe3yJIbTATOB, IPO-
BepbTe, HET JIU B KJIOUEBKIX CJI0BaX opdorpaduuecKUX OomuboK.

CoBpeMeHHEIE IONUCKOBEIE CUCTEMbI IIPEJOCTABIAIOT BOBMOMKHOCTE
TONKJIIOUYEHUA K CQOPMUPOBAHHOMY 3aIIPOCY CEMAHTHUECKOr0 AHAIH-
saTtopa. C ero moMoInsi0 MOXKHO, BBeld KaKoe-IHG0 CI0OBO, BEIOPAThH
JOKYMEHTBI, B KOTOPBIX BCTPEYAIOTCHA IPOM3BOAHLIE OT 3TOTO CJIOBA
B PA3JIMUHEIX NIaJeXKax, BpeMeHax u Ip.




MNepepaya uHpoOpMaLUM B KOMINBIOTEPHbBIX CETAX

KopoTtko o rnaBHom

Tpu cnocoba noucka mEGopManuu B UurepHeTe: yKasanue B Gpaysepe
ajpeca CTPaHUIIEL, HepeJBUKeHHE II0 THIEePCCEIIKaM, 0bpalieHie K mo-
HCKOBOI cHcTeMeE.

CepBepbl MOMCKOBOMH CHCTEMBI MO3BOIAIOT OCYIIECTBIATEH IONCK WH-
(opmanuu o MepapxXuIecKoil CUCTeMe TeMATHIeCKHX KaTaJIOroB, a TaK-
YK€ [0 KJII0YeBBIM CJIOBaAM 3ampoca.

9 deKTUBHOCTE IOHMCKA II0 3aIpocaM 3aBHCHT OT I'PAMOTHOTO WC-
TIONIBb30BAHUSA A3BIKA 3aIIPOCOB TOUCKOBON CUCTEMEI.

@ Bonpocsbl u 3aganun

1. B ueM COCTOAT TPH OCHOBHBIX crocofa nmoncka uHpopmanuu o BeemupHoi
nayTuHe?

2. KaxuM 06pasoM CCHIIKM HA KOHKDEeTHEIEe JOKYMEHTH! IOMafaoT B IOHCKO-
BEIE CHCTEMBI?

3. ChopMyTupyHTE CIOKHBIE 3AIIPOCEHI, COCTOAIIHE H3 HECKOIBKUX KIIIOUEBLIX
CJIOB, MCHONB3YA A3LIK 3ampocoB cucrembl findex, m ocymiecTBHTe MOMCK
POCCHICKUX KOMOAaHUH B obaacTu:

» MYyJBTHMEIHA;

¢ TeJeKOMMYHHKAaIIWHA;

¢ BHIEOCHCTEM;

* CHCTEeM 3aIlUTHEI HHPOPMAIIHH.

" EKLIOP: Yacts 2, masa 1, § 5. LIOP Ne 6-8,




Nepepava uidpopmMmaum B KOMNbLIOTEPHBLIX CETAX

Uemy Bbl AOMKHBI HAYYUTHLCA, 0
n3y4mB rnasy |

OcyiecTBIATE 06MeH nHbopMaIueil ¢ cepBepoM JOKATLHOHN CeTH
IMKOJBHOI'O KOMIIBEIOTEPHOT'O KJacca.

» OTHpaBiAAThH ¥ MOAYYaTh NUCHMA II0 JIEKTPOHHOM nouTe.

» BaxaspIBaTh HOBOCTH M3 TelleKOH(epeHI .

« ITonyuats uEGOpPMALHIO ¢ Web-CTPAHHIEBI, afipec KOTOPO BaM
H3BecTeH.

Hexars UHGOPMALIHUIO B CETH C IIOMOIIBIO IIOMCKOBLIX IIPOTPaMM.




dononHeHue Kk rnase |

1.1. Nepena4ya HOpMaLMK NO TEXHUYECKUM KaHanam CBSI3U

OcHosnble membl napazpagpa:
» cxema Illennona;
» rKoduposanue u dexoduposarue undopMaAUUL;
= wym u 3awuma om wyma. Teopus woduposarus Illennona.

Cxema IllernoHa

AMepUKaHCKHH yYeHBIH, OJUH M3 OCHOBaTeleill Teopuu uH(popmMma-
nun, Kiaox lllernon npeasosxkui cxemy npoiecca nepefadn HEGoOpMa-
OHU [0 TEXHUYEeCKUM KaHasaM cBasH (puc. 1.3).

LWym
Y
WcToyHuk Kogupyouiee Kaxan [exoaupytouiee MpuemHuk
uud:opmauum_* ycTpoicteo | | casian | | YCTPOMCTBO _"umbopmauum
A
3awmra
oT wyma

Puc. 1.3. CxemMa TeXHHYECKOH CHCTEMBI Tepejayy HHMPOPMAIIHY

PaGoty Takoit cxeMBEI MOKHO NOSAICHUTHL HA 3HAKOMOM BCEM IIpOoIiecce
pasrosopa 1o tenedory. McTounuk mHGOPMAIHA — TOBOPSAINHI Yeso-
BeK. Kogupyommee ycrpoiicTBo — MEKEpPOGDOH TesnedoHHOH TPDYOKH, € HO-
MOIIBIO KOTOPOTO 3BYKOBEIEe BOJHEI (Pe4b) NPeofpa3yoTcA B SJeKTpHYe-
cKkue curHanel. Kanan cssasm — TenedoHHas ceTs (IPOBOLA, KOMMYTA-
TOPBI TeseOHHBIX VY3JI0B, |Yepe3 KOTOpPble I[POXOAUT CHIHAJ).
Hexoxupyomniee ycrpoiictBo — TesnedonHas TpybKa (HAYIIHMK) COyIIa-
IOIIEero YeJI0BeKa — NpueMHUKa HHGOPMAHH. 31ech MIPUAIIEAIINH 3JIeK-
TPUYECKHH CUTHAJ IPEeBPAIAeTCA B 3BYK.




1.1. Nepepaya uidpopmauum N0 KaHanam CBA3N

31ech nepefada HHPOPMAIIUH TPOU3BOAUTCH B (DOpPMe HEIIpepPLIBHOTO
2JIEKTPUYECKOTr0 CHIHAIA. JTO aHAJOr0Basd CBA3b.

Komuposanue u fexogupoBanue HHGOPMaIUH

ITox komupoBaHMEM MOHUMAaeTcs Jio0oe npeobpazoBanue MHMOpPMA-
UM, UAVIIEH OT UICTOYHHUKA, B (hopMy, IPUTOJAHYIO 1A ee Iepeaadu 1o
KaHaJIy CBA3H.

Ha sape spbl pajuocBsasH npuMeHsuacsa kon asdbyxu Mopse. Texer
Npeobpa3oBLIBAJICA B MOCIEL0BATEIbHOCTE TOUEK H THPe (KOPOTKUX U
IIUHHBIX CHTHAJOB) ¥ nepeaasasca B apup. IIppuEuMaBmIni Ha CayX
TAKYIO Tepefauy 4YesIOBeK JOJIKeH ObLI CyMeTh JeKOJUPOBaTh KoJ 00-
paTtHO B TekcT. Eme panbme asbyka Mopae mcooJb3oBajiack B Teje-
rpadHoi ceasu. [lepenaua uadopmanuu ¢ momMomisio azdyxku Mopse —
IIpUMeD JUCKPETHOH CBA3H.

B HacToAmee BpeMsa IINPOKO MCIIOJIb3yeTca HH{poBas CBA3b, KOTaa
nepesaBaeMas UHQOPMAIIUA KOIUPYyeTcsa B ABouuHYyI0 dopmy (0 1 1 —
IBOWYHEIE TA(PHI), 2 3aTeM JAeKOAUPYeTCs B TEKCT, H300pakeHue, 38yK.
ITudposas cBA3H, OUEBUIHO, TOXKE ABIACTCA JUCKPETHOM.

Illym u 3amuTa ot myma. Teopus komupoBanus Illlennona

Hupopmanua o KaHANIAM CBA3HW IepelaeTcs MOCPEeJCTBOM CHIHA-
JI0B pas3sAuYHON (HU3HMUECKONH NPUPOILI: 3JIEKTPHYECKNX, dJIEKTPOMAr-
HUTHBIX, CBETOBBIX, aKyCTHUeCKHX. HHnpopmayuonrnoe codeprcarue
CUZHANA 3AKJIOUACMCA 8 3HAUCHUU ULU 6 U3MEHEeHUU 3HAYCHUS €20
Qusuueckoll 6eAUUHbL (CULbL MOKaA, ApKocmu céema u np.). Tepmu-
HOM «IIIyM» HA3bIBAIOT PA3HOTIO PoOJia IOMeXH, HCKarKaloniue rmepejasa-
eMBI} CHTHAJ YU IIPHUBOAAIIHAE K moTepe MHGopmManuu. Taxume moMexu
Hpeskje BCero BO3HHKAIOT 10 TEXHUYEeCKHUM IIPUYUHAM: IIJIOX0e KaJdec-
TBO JIMHHMH CBA3H, HE3AIMUIIIEHHOCTE APYT OT APYra PasjiMdHBIX MOTO-
KoB mH(poOpMAaI UK, lepefaBaeMbIX 10 OJHUM H TeM e KaHanaMm. Jacro,
Oecenysa mo TeaedOHY, MBI CIBIIIIMM IIYM, TPECK, MEIIAIOIHNe NOHATH
cobecefHMKA, WJIN Ha HAIIl PA3TOBOP HAKJIAABIBAETCA PasroBOP APYTHX
Jmogei. B Takux caydadax HeoO6XoamuMa 3alf|uTa OT mIyMa.

B nepsyio ouepens NPUMEHAKTCA TEXHHUYECKHE CIIOCOOBI 3aIHTHI
KaHAJOB CBA3M OT Bo3jeHcTBuA miymoB. Takue cnoco0bl OBIBAIOT ca-
MBIMH Pa3HBIMH, WHOI/JA MPOCTHIMH, HHOTZA OUEHEL CIOMKHBEIMH. Ha-
IpuMep, UCIOJAb30BAHNE 9K PAHMPOBAHHOTO Kabessd BMECTO «T0JIOr0»
NpOBO/ia; IPUMEHEHHEe PA3HOT0 pojaa GUILTPOB, OTAeAANIHX I0JIe3-
HEI{ CUTHAJI OT IIyMa, | IOp.

K. Illersos paspaboran cnenualbHYI0O TEOPHI0 KOAWPOBAHMA, Ia-
IOMIYI0 MeTOABI 00pLOEI ¢ mymom. OHA U3 BAMKHBIX UOel BTOH Teopuu
COCTOHUT B TOM, 4YTO II€PEeAABAEMBIH 110 JIMHUH CBA3H KOJ JOJIKeH ObITh
H30BITOYHBIM. 34 CUET ATOTO MOTePs KaKoH-TO YacTH HWH(OPMAaIlUH OIPHA
mepegade MoO’KeT OBITE KOMIeHcupoBana. Hanpumep, ecyiu npu pasro-
BOpe 10 TenedOHY Bac ILJIOXO CJBIIIHO, TO, MOBTOPAA KaMJI0€ CJIOBO
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AdononHeHue K rnase |

ABaXX/Jbl, Bbl HMeeTe 0OJIbIIe IAHCOB HA TO, UTO co0eceHUK OHMeT Bac
NPaBUJIBHO.

OxHaKO Helb3sa AenaTh M30BITOYHOCTH CIAMIIKOM GOJBIION. DTO
IIPHBEJAET K 3aIePKKaAM U YA0POIKAHHUIO CBA3H. Teopusa KOAUPOBAHUA
[lennona KaK pas ¥ NO3BOJAET MOJYUUThL TAKOMH KO/, KOTOPbIH 6ygeT
ontuManbHeIM. IIpu saToMm m36uIiTOUHOCTL MepenaBaemMol mHbopMa-
nuu 6yZeT MHHHMAJIbHO BO3MOKHOH, a JOCTOBEPHOCTH NPHHATOH
HHPOPMAONH — MaKCHMAaJlIbLHOMH.

B coBpeMeHHBIX cuCcTeMaxX HU(PPOBOM CBA3H YACTO IPUMEHIETCH CIe-
AYIOIIHH IpreM 00ps0sI ¢ moTepel nH(popMal Uy nNpu nepexade. Bee co-
obimeHue pasduBaeTcs HA MOPUUM — nakembt. I8 Kaskaoro makera
8blUUCLACMCA KOHMPOLbHAA cYymma (CyMMa TBOMYHBIX IHU(P), KOTO-
pas mepenaeTcd BMecTe ¢ JAHHBIM IakKeToM. B MecTe nmpmemMa 3aHOBO
BBEIYMCIAETCA KOHTPOJbHAS CYMMa IPUHATOTO IaKeTa, U ec/IH OHA He
COBIIAZIAET C IEPBOHAYAILHOH, TO Iepefaya JaHHOT0 IAKeTa IOBTOPALT-
csa. Tak IpOMCXOAHUT O TeX NOP, MOKA UCXOAHAA U KOHEUHAA KOHTPOJIb-
HBIE€ CYMMBI HE COBIIAAYT.

KopoTko o rnaBHOM

Jliobasa TexHUUeCKas cucTeMa nepegady MH(MOPMAIIME COCTOUT M3 UC-
TOYHHKA, IPDUEMHHKA, YCTPOHCTB KONUPOBAHUA U JeKOANPOBAHAA H Ka-
HaJla CBA3H.

Ilon xomupoBanmeM noHMMaeTca npeoOpasoBaHHe HHGOPMALWH,
HAYINEH OT NCTOYHUKA, B (DOPMY, OPUTOAHYIO A/ ee Iepefady 1o KaHa-
Iy cBaAsH. JlekoaupoBanue — aTo o6paTHoe mpeobpasoBaHue,

IIIym — 9T0 mOMEXH, IPHBOAAINKE K IIOTEPe MHMOPMAIHH,.

B Teopun KogupoBanusa paspaboTaHBl METOABI IPEACTABIEHUS Mepe-
JaBaeMOH HE(OPMaNUN ¢ [eJbI0 YMEeHBIIeHNA ee IOTePh Mo Boaaeicr-
BHEM IIIyMa.

Bonpockl u 3agaHun

1. HazoBHuTe OCHOBHBIE 3JIEMEHTHI CXeMBI Iepejaul HHPOPMAI[HH, IPeI0MeH-
Hoit K. Illernonom.

2. Yro Taxkoe KOZUPOBAHUE U IeKOJANPOBAHNE IIPU Ilepeaade HHbopMannn?

3. Yro raroe mym? KakoBrl ero mocieACTBUS IIPU niepeade HHGOpMauu?

4, Kaxwe cymecTByioT crocobs: 60ps0s ¢ mymom?

EK LLOP: Yacts 2, 3akntovenue, gononHenve k rase 1, § 1.1. LLIOP Ne 1.




1.2. ApXxMBUpOBaHue 1 pasapxmeupoBaHue pannos

1.2. ApXMBUpPOBaHHUe U pa3apxuBupoBaHue ¢annos

OcHosHble membL napazpada:
® npobiema cramus 0aHHbLY;
" QL2ZOPUMM CHCAMUS € UCTLONbI0BAHUEM K00A NepeMeHHOlU ONUHBL;
B QAZOPUMM CHCAMUS C UCOLb308AHUEM KOIPPuUyUerma nosmope-
HUA;
# NPoZpamMmbl-GPXUBAMOPbL.

IIpo6aeMa coxaTHa JaHHBIX

BrI y2Ke 3HaeTe, UTO C MOMOIIbIO I7100a1bpH0 ceTH MHTEepHET N0JIb30-
BaTeJab IIOJYYaeT NOCTYI K OTPOMHBIM HMHG(POPMAIMOHHEIM pecypcam.
B ceTH MOKHO HAWTH PeIKYI0O KHUTY, pedepar npakTAdYecKH IO J1000#
TeMe, (pororpadum ¥ MY3BIKY, KOMOBIOTEPHYIO UTPY ¥ MHOTOe Apyroe.
IIpu mepejaye aTUX JAHHBIX I10 CETH MOT'YT BOSHMKHYTE ITPO0JIeMbl 13-3a
ux Gonpmoro oowema. IIponyckHas CIOCOOHOCTE KAHATIOB CBA3H eIle
ZOCTATOYHO OTPAHHUEHA, IIO3TOMY BpeMs Iepejadyl MOKeT ObITh CJIHII-
KoM 6osapmumM. Kpome Toro, aus ¢aiiaos 601100 pa3zMepa MOXKeT OKa-
3aThCA HELOCTATOYHO CBOOOAHOrO MecTa Ha JHCKe.

Pemrerne npobjeMsl 3aKJII0UAETCS B CHKATHH JAHHABIX, KOTOPOE BEJeT
K COKpAalleHni0 00beMa JaHHBIX IIPH COXPaHEeHWH 3aKOJAWPOBAHHOTO B
HUX cojep:xanud. IIporpaMMbl, OCYIIEeCcTBIAIONIHE TAKOe CIKATHE, HA3hI~
BAIOTCA apxuBaTopaMu. IlepBhle apXHBaTOPHI NOABHJHCH B CepefuHe
1980-x romos. I'1aBHOM HeNabI0 UX UCIIOJIb30BAHMUS ObLIa 9KOHOMUA Mec-
Ta HA IUCKAX, MH(DOPMAIMOHHBIH 00'béM KOTOPBIX B T€ BpeMeHa ObLI 3Ha-
YHTeJbHO MEeHbIIle 00'béMa COBPEMEHHBIX JHCKOB.

CrxaTue maHHBIX (apXHBUpOBaHMe (DANJIOB) IPOUCXOAUT IIO CIIEI[H-
AJBHBIM AATopUTMaM. B aTuX ajaropurMax dalile BCero MCIOJb3yIOTCH
IBe IPHHIHIXAIBLHO Pa3INIaIouecs Uieu.

AJIrOpMTM CHKATHS C MCIIOJIb30BAHNEM KOIa ePeMeHHON AJIHHEI

ITepeas udes: ucnonvzosanue koda nepemernnol Oaunet. JlanHbIe,
TOABepPTAIIUecs CKATHIO, CIIeI[MaJbHEIM 00pa3oM HessaT Ha yacTH (1e-
MOYKH CHMBOJIOB, «CJI0Ba»). 3aMeTHM, UTO «CJIOBOM» MOYKeT OBITH ¥ OT-
menbHBIN cuMBoa (Kog ASCII). las Ka/g0oro «cjaoBa» HAXOZATCA dac-
TOTa BCTPEYAEMOCTH: OTHOINEeHHe KOJHYeCTBA MMOBTOPEHHWH NAaHHOTIO
«CJIOBa» K OOIIEMY UHCJIY «CJIOB» B MacCHBe MaHHEIX. Maes anropurma
cxkaTusa wHOOPMALMK: KOAUPOBATE HAWDOJIee UacTO BCTpedalmuecsd
«CJIOBA» KOJAMHY MeHBIIIeH IMHEL, 4 PeJKO BCTPeJalOIIHecs «CJI0Ba» —
KomaMu OosbIned AJWHEBL. [IpH 3TOM MOKHO CYIIEeCTBEHHO COKDPATHTH
obseM Gaitia.

Taxoit nmogxon useecten gasHo. OH mcnoabayeTca B a3byke Mopae,
rfle CHUMBOJIBI KOOUPYIOTCH PA3JIHYHBIMMI II0CIEJ0BATEILHOCTAMHE TOUEK




AononHeHue K rnase |

U THDE, IIPHYeM Yallle BCTpedaloIecs CHMBOJIBI HMeIOT GoJiee KOPOTKHe
konel. Hanpumep, yacTo ucnoasadyemas GyKBa « A» KOTUPYETCS TaK: e —,
A penxas 6ykBa «JH» — Tak: eee — B oranuMe OT KOZOB IOCTOSHHOMK
IJIMHEL, B 3TOM CJy4yae BOSHUKAET IpobieMa oTAeIeHUs KOA0B OYKE ApyT
ot apyra. B aabyxe Mopse aTa mpo6ieMa pelaeTcs ¢ IOMOIIBI0 «1ay3hI»
(mpobena), KoTOpas, IO CYTH, ABIAETCA TPETHHM CHMBOJIOM ajdasura
Mopase, T. e. andhasut Mopae He IBYX-, a TPEXCUMBOJIBHBIH.

HWedopManusa B naMaTH KOMIBIOTEpA XPAHHUTCH C HUCIOJIb30BAHHMEM
ABYXCHMBOJBHOIO audaBura. CHoenHaJbHOTO CHMBOJA-DPA3JeIUTe A
HeT. M Bee ke yaasocs NpUAYMATH CII0CO0 CXKATUA TaHHBIX ¢ IepeMeHHOIT
OIHNHON KOJA «CIIOB», He TpeOyoniuil cuMBoIa-pasneanrensa. Takoi a-
ropuTM HaseiBaeTcda aaropurmom [[. Xaddmana (BnepBbie 0ony0IMKOBaAH
B 1952 rozny). Bce yHuBepcaibHBEIe apXUBATODPEI paboTAaOT MO AJITOPHUT-
MaM, nofgo0HbIM anropuTmy Xaddmana.

AJNTOPUTM CKATHA C HCNIOIb30BaAHNEM K03((pHIIHeHTa TOBTOPEHHU

Bmopas udesa: ucnonviosanue Kodgguyuernma noemoperus. CMBICIT
aJropuTMa, OCHOBAHHOTO HA 9TOIH Hee, S3AKJIIOUYAETCA B CHAEAVIOIIEM:
ec/IM B CXKMMaeMOM MAaCCHBe JaHHBIX BCTPEeYAeTCs IeN0YKa U3 HOBTOPA-
OIIUXCA IPYNN CUMBOJIOB, TO €e 3aMeHSI0T napoii: yucao (koadhumu-
€HT) IOBTOPEHUH — I'PYIIa CHMBOJIOE. B 3TOM ciiy4dae AJisi AJTUHHBIX 110~
BTOPAIINHUXCA IEN0YeK BBIUTDBINT MAMATH IIPH CYKATHH MOYKeT OBITh
odeHb OonbmuM. JlanHbii mMeTon Hamboaee adheKTHBEH HPH CHKATHH
rpaduyeckoit nHboOpMAaITHH.

IIporpaMMEI-apXHBATOPHI

ITporpaMMEBI-apXHBaATOPLl CO3JAIOT ApPXHMBHBIE (adiasl (ApPXHUBEI).
Apxwus npescrasiger coboil ¢aiia, B KOTOPOM B CIKATOM BHJE XPAHATCA
OIWH HJIH HECKOJBKO (haiios. [J1g MCIONIBE30BAHKSA 3aaPXUBHUPOBAHHBIX
(aiinoB He00OXOAMMO IPOU3BECTH UX U3BJIeUeHNEe U3 apXUBa — pa3apxH-
BupoBaHHe. Bece mporpaMMBI-apXHBATOPEI OGEIYHO IIPEAOCTABIAIOT CJIe-
AYIOITHEe BO3ZMOXKHOCTH

nobasiienue (paijoB B ApXHB;
u3BJIedeHHe (pailIOB U3 apXHUBA;
yaaneHue GhaiJIoB U3 ApXUBA;
IPOCMOTP COAEPKHUMOr0 apXHBa.

e o & @

B macrosiiee Bpems Haubosee monyaspHb! apxuBaTopel WinRAR
u WinZip. WinRAR obaazaer 0oJiee MIUPOKUMH BO3MOMXHOCTAMHM I10
cpaBHeHHIO ¢ WinZip. B wacTHOCTH, OH JaeT BO3MOXXHOCTH CO3JTaHUA
MHOTOTOMHOI'O apXHBa, a TAKKe BO3SMOMKHOCTh CO3/IaHUA caMopacrakKo-
BBIBAIOIIIErocs apXHEBAa (B 3TOM CJIyUae AJIA H3BJIeYeHUA TaHHBIX U3 APXH-
Ba He HYXeH CaM apXuBaTop).




1.2. ApxueupoBaHue u pasapxueuposanne @ainnos

IIpuBegeM mpuMep BBITOJbLI UCIIOJIL30BAHUA APXUBATOPOB IIPH Nepe-
Jlade JaHHBIX 10 ceTH. PasMep TeKCTOBOrO JOKYMEHTA, COePIKaIero na-
parpad, KOTOPEIii BEI ceifuac uutaere, — 31 K6. Ecim aToT 10KyMeHT 3a-
apXMBHPOBATEL ¢ moMommbio WinRAR, To pasMep apxuBHOTO (aiina co-
crasuT Beero 6 K6. Kak ropopuTes, BHIToa HAJIHIIO.

Iosb30BaThCA NMPOrpaMMaMH-apXMBATOPAMH OYEHB IPOCTO. YTOOBI
CO3IaTh apXMB, HYKHO CHAaYAJa BEIOpaTh QailyIel, KOTOphIe HEOOXOAUMO
B HEro BKJIIOYUTh, 3aTeM YCTAHOBUTEL HEOOXOAMMEIE IapaMeTpsl (crnocobd
apxuBaium, GopMaT apXuBa, pagMep ToMa, ecJIy apXUB MHOTOTOMHBI),
H, HaKOHeIl, oTAaTk Komauay «Cozgars apxus» . Iloxoxum o6pasom opo-
MCXOAUT oOpaTHOe JeficTBHe — u3BJeueHHe (ailioB U3 apxusa (pacma-
KOBKa apxuBa). Bo-mepBbIX, HY3KHO BBIOpaTh (haiiiel, H3BJIeKaeMble U3
apxmBa, BO-BTODPBIX, OIPEJENHTb, KyAa HOJKHBI ObITh IIOMEIeHbI 9TH
(daiinel, U, HAKOHEI, OTAATh KoMaHAy «MaBieub (paiiiel U3 apxuBa».
ITogpoGuee ¢ paboToil MporpaMM-apXHBATOPOB Bbl IIO3HAKOMHTECH HA
OpaKTHUECKHUX BaHATUAX.

KopoTtko o rnaBHOM

Crxarre nHQOPMAUH TPOU3BOJAUTCHA C IIOMOIILIO CIIEITHAIBHBIX IIPO-
rpaMM-apXHBaTOPORE.

Yamge Bcero B aJrOpHTMAaX CXKATHS DPEaJH3yIOTCA ABa MeToda:
HCIOJIB30BaAHHE KOJa IeEPeMEeHHOMN JJIUHBI U KO3 PHUIMeHTa IIOBTOPEeHUA
I'PpYNIBI CHMBOJIOB.

Bonpockl n 3agaHusn

1. B uem pazinuue KOJOB IOCTOAHHON 1 ITePEMEHHON IJIUHbI?

2. KakuM# BO3MOIKHOCTAMHE 001a4a10T IPOrPAMMbI-APXHBATOPHI?

3. KaxoBa IpUYHMHA MIUPOKOro IPUMEHEeHUA IPOrPpaMM-apXHBATOPOB?

4, Haiinure nporpaMMbl-apXxHBaTODEI B CBOOOAHOM JocTyle (KpoMe Ilepedyuc-
JICHHBIX B 9TOM naparpade) u 1ororosbTe coobIeHe 0 HIX.

EK LIOP: YacTb 2, 3aknioyeHne, gononHenue k rmaee 1, § 1. LIOP Ne 1-4.
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KOMMYHUKALIMOHHBIE
|

JlokanbHbIe ceTn

HasHaueHue:

1) COBMECTHOE MCMONb30BaHWe 0BLLMX
annaparHbiX cpeacTs (HakonuTenei,
NPWHTEPOB, MOAEMOB U Np.);

2) onepaTtuBHbIi 0BMEH JaHHLIMK;

3) uHdopmaumroHHas cuctema npeanpUsaTUs

Opranusauus:

— OHOpaHroBas CeTb;

— CETb C BblAENEeHHbLIM Y3IoM:
cepsep, pabo4ne cTaHuuK

MporpammHoe obecneyeHue:
CeTeBas onepawMoHHas cucTema




Cucrtema
OCHOBHbIX MOHATUM
rnaBbi |

MMobanbHbIE CeTU

Yanbi ceTu:
KomnbtoTepsl, 06beauHEHHbIE B CETb.
XOCT — MOCTOSIHHO NOAKIMKYEHHBIW K CETW KOMMbIOTEP

KaHane! nepefaun AaHHbIX: NPOBOAHLIE (TenedoHHbIe
NUHWK, anekTpuyeckuii kabenb), BecnposoaHsie
(paguokaHansl), onTudeckue (ONTOBOMOKHO)

cpencTea
|

TexHu4eckne

| Mogewm: npubop ans noagkniodenmns MK nonssoearens
K CETU Yepes TenedoHHY NMHUI0 CBS3N

\ v
é N ( || Mouroselit cepsep,
noyToBas nporpamma (KIveHT)
5 MouToBbLIi AWWK: MMEHOBaHHLIA pazaen
E = nONL30BaTENs Ha CEPBEPE ANEKTPOHHOM
= N E noyThl (NOYTOBOM OTAENEHWUH)
2t 83
3] = 2
= c OneKTPOHHLIW agpec:
oo g 1 um# nonsaceamens @ domeHrsili adpec cepeepa
22|
L = 3 | OneKTpoHHOE NMCBLMO: a[pecHas 4yacTb
£ = \ 4 (KOHBEPT) + TEKCT_NWUCbMa + BNOXEHUsA
s m
E Web-cTpaHuua: ocHOBHaA WH(OpMaLMOHHas
(] World eguHua WWW — NOKyMEHT C rinepceAsamMu.
8 WWW — «nayTuHa» runepcessen. Web-cait
¥ Wide Web
=
Web-cepBep: 6paysep (web-KnueHT) |
Apyrue TenekoHhepeHuun; hannoskie apx1ebl;
CHY*EH Baabl AaHHbIX; hopyMbl NpaMoro obiwexuns (chat);
L HTapHe'ra WHtepHeT-TenedoHus. Mouckoskle cnymbe
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UHdopmaumMoHHOE MoaenmposaHue

‘ : 11
[poaeet: Martepuk MogenupoBaHue 00
{010100101110101000101101101011010101101010001011101001011001110201010101110010
211101010001010111101000010101100011101oommwoowna&:.qmmﬂh 011101010
;00101101101011010101101010001011mmomug&wamb! 011100 TR1018p0101011
11101000010101100011101001019a88@mmmun1 5510111 001 o 1101%0101101
[0101101010001011101001014€9111010104010 1100001%101100
1011101001010100010111g¢50101110107 HaTypHble: 1101018001011
[101001011001110101038101110 T T FH101001$101000
110111010010111010 10111(1-# Moaernu - 011008101001
1001010110010010139110101 3 A 111008011101
0100010101111014000101081 T PR 0.'519:0]1.90010&
101101011010101810100MH BasAr - 0010, 11010|
5081101100011 01801 o FFH IMHd)‘GpMaI.I.V!BHHhIQ'_ 1101#110101011
0101000101110100101 i H MOOEenw g+ 0018}0“0001110
|10010101000101110144 HH I e —i&i’ 00101110100
[101100111010101014H g O HHJ.-—H 1001010001011
[010010111010100, P r1010100H - R RRREA 101110100101100111
[01010101011100 e 0101 H KoMnbOTEepPHbIe - F100010111010010111
{010100101110101 1% m OO - 1110101010101110010
{11101010001010 mMarem. Mmoaen H01110£§1001011101010
00101101101011 H4-H 101 10010111%101000101011
1110100001010110 ) - 11100191 010100010%10110101101
1010110101000101 = Tt 1013301010111101§00010101100
011101001010100 " - $10101990101101104%110101011010
{1000101110100101 1010111101000G710110001110100
{10101000101110100 _ﬂmauuennble M1 10101101010%1000101110100101
[10011101010101011 §+MoOOenu HHHH00010101100 01001010100010111010
[0101110101001011108+H0 $-ET01101010001014401001011001110101010101
{110010111010100011 1 7101000010101100021101001010100010111010010
[111010100101110101 ¥010101101010001011391001011001110101010101110
01011101010001010111 %+ £00011101001010100£M101110100101110101001011101
‘010001011011010110101!& 010010110024¢%10101010111001061110101100011
11001011100111010101010 u 1@&1 100034%90100010101111010000101011000111
0100101010001011101001 gt ghv10111 01011011010110101011010100010111010
{01011001110101010101110 011010Qe®1011110100001010110001110100101010001011
110100101110101001011101010° 31 0101101010110101000101110100101100111010101
{01011100101110101000101011 0g10101100011101001010100010111010010111010100

01011001110101010101110010111010
10100101110101001011101010001011

R

{1011101010001011011010110101011010100010111010
;1000101011119100001010110001110100101010001011

34echb Bbl y3HaeTe:

« YTO Takoe HaTypHble U MHPOPMaLMOHHbIE MOoAEeN

« KaKue CyLecTBYIOT BUabl MHPOPMALMOHHLIX MOAenen
» Kak OHV peanuayrTcsl Ha KoMnbloTepe




OHHOe MopgenupoeaHue

“TO Takoe Mmoaeni iPpOBaHUe

Ocnoshbie memoL napazpaga:

" Hamyphubvie modenu;
" UHpOpMAYUOHHbLE MODenl;
" gopmanuzayus.

Harypusie mogenn

Ceituac peus moiter 06 0UeHHL BAKHOM B HAYKE HOHATHN — ITOHATHH
MoOJeJH. ITO CIOBO MHOTHM 3HAKOMO. BO3MOXKHO, KTO-TO M3 BaC 3aHMMA-
€TCSA TEXHHIECKUM MOIEIHPOBAHUEM — CTPOUT Mojenu Kopabieil, aBTo-
MoOueit mmu camosneroB. Takume MOZeNIM BOCIPOUSBOLAT HEKOTOpbIe
CBOMCTBA PeaJbHBEIX YCTPOWCTB, HAIPHMep, dopmy, cmocoOHOCTE ILIa-
BaTh, €3JUTE HJIH JeTaTh. MO XHO IPUBECTH U APYTHe IPUMepPHI MOIeIeit:
rI06yc — 5TO MOJEJIb 3eMHOI'O IIapa, MaHeKeH B MarasiuHe — MOZEJNb ue-
JIOBEKA, MAKET B MAaCTePCKO aDXUTEKTOPa — MOJEJb 3aCTPOIKH ropoja.

Boimre mepeunciens! IpuMepsI MamepuansHsLx modeaeii. VX eme aa-
3BIBAIOT HATYPHBIMH MOTEJISAMH.

Kax npasuyio, Mofenupyemslii 066eKT npeacTaBaseT coboii CIIOMKHYIO
cucremy. Hanpumep, aBTOMOGHIBL COCTOMT M3 KOpPIIyca, ZBUrATEs, KO-
Jiec, PyJIeBOTO ynpaBJeHHsd, caloHa u np. Mozens aBToM0OOUIs, TOCTPO-
€HHas IMKOJBHUKOM, MHOTO npoiie. B Heil, Hanpumep, mMoxeT oTcyT-
CTBOBATH ABHIaTe/]b, BIEKTPONUTAHNE, DYJIEBOe YIIPABICHHE U APYTHue
9acTH, pa3Mep ee MeHbIIle pazMepa HACTOAI[Ero aBTOMODMIS.

JIrobast MOzieTh BOCIIPOM3BOAUT TOJIBKO T€ CBOMCTBA OPHTHHAJA, KOTO-
PEIe IOHAZO0ATCA YeIOBEKY IIPH ee HCIoIb3oBanuu. Hanpumep, Manexken
M NPOM3BOJACTBEHHOI'O poOOTa MOMKHO HAa3sBaTh MOIEJIAMH deloBeKa. Ma-
HEeKeH HY¥eH IJIA TOT0, YTO0bI Ha HEero MOKHO OBLIO HAJETh Oy IJIA
DPEKJIAMBI UIH AJIA yAo6cTBa paboThl MOPTHOTO, HO CIOCOOHOCTH XOIHUTE,
MEICJIHTE HJIM DasroBapHBaTh OT Hero He TpebyercdA. IloaToMy MaHeKeH
MOJIZKeH BOCIIPOMBBOAUTE JIUIIEL (hOPMY U pasMep YeI0BedecKOoro TeJia.

Hens cozmammsa npousBoAcTBeHHOro pobora coBceM gpyras. PoGor
AOJKeH BOCIPOH3BOJAUTEL HEKOTOPhIe DU3NUeCKHe NeHCTBHA YeoBeKa:
yMeTh OpaTh ¥ IepemMeInaTth AeTalu, 3aKPYyYUBATh U PACKPYIHUBATE GOJI-
ThI ¥ Ip. Ho 11 nocTrikeHUA 3TUX LeJiell BHEIITHETO CXOACTRA C YeJI0Be-
KOM COBCeM He Tpebyercd.

', CsoiicTa 00'beKTa, OTPasKEHHBIE B MOJIETH, 3aBHCAT OT IL@JIH
mojaenuposasuda. Mozenu ofHOro u Toro ke obbexTa GyayT
Pa3HBIMH, €CIH OHM CO3JAIOTCA A PA3HBIX IleJIeil.




Y10 Takoe mogenuposaHme

HuadopManmmoHHbIe MOIEIH

Kpome HATYPHBIX CYIIECTBYIOT ellle HH()OPMANMOHHbIe MO/IEIH. He-
TPYAHO IIOHATH, YTO A/ WHQOPMATHKH UMEHHO OHH U NPEACTABIAIOT
HauOOoIBLIINII HHTEpEC .

Ecsim HaTypHAs MOZETh 00beKTa MOJEIMPOBaHUA — 9TO €ro puanie-
croe ojo0ue, To nHGOPMAITMOHHAA MOJE/Ib — 3TO ero onucaHue. Coocob
OIMMCAHMSA MOMEeT OLITh CAMEIM PAasHBIM: BepOajbHEIM, T. €. CIOBECHBIM
OmHCaHMeM HA eCTeCTBEHHOM A3LIKe, MATEeMaTHYeCKUM, rpapuuecKuM 1
1p. Hanpuwmep, uepTesk Kopab/ia ABIAETCA ero rpaduIecKuM ONUCaHHeM,
a eTaIo ObITh, HEGOPMAIHOHHONR MO/IeNbI0 Kopabs (puc. 2.1).

Puc. 2.1. MojesupoBanre HATYPHOe ¥ UH(DOPMAaIAOHHOE

TloasTre 00'BeKT MONeJINPOBAHNUA HAL0 TOHUMATDL B CAMOM IIHPOKOM
cMBIcse. DTO MOKET OBITh MaAMepuaibHblil o6sexm: Kopabib, KOMeTa,
JKUBag KJIETKA; A6J€HUe npupodsl: TPO3a, COMHEeYHOe 3aTMeHHe; npo-
yecc: TIoJieT paKeThl, N3MeHeHUe CTOMMOCTH aK Il Ha dong0BOI OHpKeE.

[/

VY
Q:rjé
a2

B Hayke CyIIecTBYeT emie OAHA DASHOBHAHOCTH Mojeseil: BooOpaykaeMble
(uneansubIe) Momenu. Hanpumep, B husHKe: MaTepHaIbHAA TOUKA, abcosroT-
HO TBEp/0€ TeJo, NAealbHEIi ra3; B MATeMaTHKe: NeOMeTpHIecKas To4Ka, fec-
KOHEYHOCTH | TIP.

MopeaupoBaaue — 9TO JeATeJbHOCTH UejiOBeKa II0 co3ja-
HHUIO Mozeu (HaTypHoii uianu HH(QOPMAIIMOHHOM).
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NMudopmaumoHHoe MogenupoesaHue

Tak »xe xak U HaTypHBIe, HHDOPMALMOHHEIE MOJeJIH OJHOTO B TOTQ
e 00'beKTa, IpeiHA3HAYECHHEBIE /1A PASHBIX Ilejieif, MOI'YT CYIIECTBEHHO
pPasInyaThCsd.

Bot npumep. Hepezko I04aM NIPHXOTUTCS 3aM0THATE BCEBO3MOKHbIE
aHKeThbl, JHIHbIE KaPTOUKH. Takue MTOKYMEHTHI MOXKHO PacCMATPHBATH
KaK pasjuiHble MH(OPMAIMOHHEIE MOJIeIH YesoBeKa. [To hopme oHY of1-
HaKOBBIE (AHKETHI), a IT0 COJePKaHUI0 DA3HEIE. Hanpumep, B muuHoi Kap-
TOYKe PAGOTHHKA IpPeANPUATHS, KOTOPAad XPAHAUTCA B oTjese Kaapos,
0 HeM MMEIOTCA C/IeAyIONINe CBeAeHUA: GaMHUINsA, UMs, OTIECTBO, IO,
TOZ POXK/JEHHUA, MECTO DOIKAECHUA, HAIMOHAIBLHOCTE, aAPEC NPOKHBAHHUA,
obpasoBaHMe, ceMeiiHOe MOJIOMKeHne. A B MEeTUIHHCKYIO KAPTOYKY TOI0
#€e CaMOoro 4YeI0BeKa 3aHOCATCA ClIeIyIolnue JaHHbIe: DaMUINA, UMA, OT-
1€CTBO, II0JI, TOJ PO IeHNA, I'PYIIa KPOBH, BEC, POCT, XPOHHYECKHE 3a60-
nepaHus. B obiecTBe 0XOTHMKOB, WIEHOM KOTOPOTO ABJISETCSH 3TOT 3Ke ue-
JIOBEK, O HEM XDaHUTCA TpeTH# HAOOp cBejeHWil. Kak BummuTe, pasmsie
OeJIH MOJIeTHPOBAHUA — pasHble MH(GOPMAIMOHHEIE MOIEITH.

CoBpeMeHHBIM HHCTPYMEHTOM JJIsi HH(POPMAIMOHHOTO MOJeJNHPOoBa-
HHUA ABJIAETCA KOMIbIOTep. C ero ImoMOMmIBI BOCIHPOHBBOLATCH CAMEBIE
CNIO3HBIE 00'BEKTHI, ITPOIECCHI, ABAeHuA. Takas MOLeIb OGBITHO otob6pa-
KaeTCsd Ha 9KpaHe B BUJ/le CTATUYECKOTO (HeIOABMIKHOT0) MM AHMMHPO-
BaHHOTO (HOABUIKHOTO0) H306DAIKEHN T, MOKET COTPOBOKJATHLCS 3BYKOM,
T. €. HICIIOJIb30BATH TEXHOJIOIMIO MYJIbTHMEIHA.

Mogens — ato ymnpomeruoe momobue peasbHOr0 06BEKTA.
Mojens oTpakaeT JHINTL HEKOTOPHIE CBOMCTBA o0bexra, cy-
IIeCTBEHHBIE C TOYKH 3PDEHUA I[eJIH MOJEeIHPOBAHNS.

Hisa ob6osHaueHHA CHOKHBIX O0BEKTOB, COCTOALIAX M3 MHOMKECTBa
B3AMMOCEBASAHHEIX 4YacTell, B HayKe HCIOJIb3YEeTCA TEPMHH CHCTEMA.
B GonemiuHcTBE cayyaeB o0BEKTAMEA MOZeJIMPOBAHUSA ABJISIOTCH CJIONL-
HBbI€ CHCTeMBI: IIDUPOJHEBIE, TeXHUYeCKHe, OOIIeCTBeHHBIE U JIp.

) ., Mogens ucnonesyercsa Kax 3aMeHHMTENb DealbHON CHCTEMBI
é‘ JLT\' AUIA BOCIIPOM3BEICHUA OT/AEeJIbHBIX ee YHKIWIH, 118 IPOTHO-
& 3a ee IOBEJIEHUA B OIIPEeIeHHBIX VCIOBHAX.

Dopmanuzamus

Yro rakoe popmanusanusa? B aToM cioBe 3akI0uaeTcs cyTh uHbOP-
MamUuOHHOTO MoJenuposanuda. WHpOpManmuoHHag MOZesJb ONMCHIBAET
00BEKT MOeTHPOBAHUSA B (popMe Kakux-11ub0 3HAKOB: oykB, nudp,




Y710 Takoe mogenvupoBaHne

PHCYHKOB, KapTorpaduyecKuXx s/IeMeHTOB, MATeMAaTHYECKHX MM XHMM-
yecKuX QOpMyJa M T. II.

dopManM3anHsg ecTh Pe3yJbTaT IMepexolia OT PealbHBIX
( WA CBOMCTB 06BEKTA MOJENHPOBAHUSA K UX (POPMALbHOMY 000-
"4 3nauenwio B ompejiesIeHHON 3HAKOBOM cHUCTEMe.

Camoii (hopMaIM30BaHHOM HAYKOH ABJIAETCH MaTeMaTHKA.

KopoTko o rmaBHOM

Mogens — 5TO YIPOIIeHHOe nojodue pealbHOTO 00'BEKTA, OTPaXKa-
I0IIee CBOMCTBA 00BEKTA, CYIeCTBeHHbIE C TOUKHY 3PeHUS eI MOJe M-
pOBaHMA.

Mogenu GBEIBAIOT HATYPHBIE © HHDOPMAIHOHHEIE.

WHpopMAalMOEHAA MO/E]Ib IPeJCTAaBIAeT co00H omucaHue o0beKTa
MOIEeJNPOBAHHNA.

PasubIM LeJsSM MOJeJMPOBAHHUA OJHOTO H TOTO e 00beKTa MOTr'yT CO-
OTBETCTBOBATHL PasHble MOJEIH.

O06BeKT MOJeTHPOBAHUSA CJIEAYET PACCMATPHUBATH KaK CHCTEMY —
meJioe, COCTOAIIee U3 B3AUMOCBA3AHHBIX YaCcTei.

@opMAaNHU3aIHa ecTh Pe3yIbTaT Iepexofia OT PeaabHBIX CBOHCTE MO-

e IApyeMOil CUCTeMBI K HX (OPMAJIBLHOMY 0603HaAYEeHHUIO B OIIpeleseH"
HOM 3HAKOBOM CHCTEME.

Bonpocbl 1 3agaHus

1. Yro Takoe MOaenb?

2. Kakue cBoiicTBa peajibHbIX 00/BeKTOB BOCIIPOM3BOAAT CJAEAYIOIIHNE MOJEIH:
» MYJAKH NPOAYKTOR B BUTPHHE MarasmHa;
& UYUYeso ITHILHI;
« 3aBOJHOM WTPyIIeuYHbIH aBTOMOOHIL?

3. Yro Taxoe mwHGOPMALHOHHAA MOJEIb?

4, TlosicHUTE PASHHILY MEIKAY TeXHUYIECKONH MOJEIBI0 CAMOJIeTa 1 MHGOPMAILH-
OHHOI MOEIBIO CaMOoJIeTa (YepTekoM).

5. MoKHO ITH cIeAyolue 00BeKTH CIUTATE UHPOPMATHOHHBIMY MOTEIAMHM:
¢ pacnucaHHe YPOKOB;
+ IporpaMma TeJeBHIeHH;
» pelenT HA [IOJydYeHue TeKapersa?
Ecau 14, TO 9TO [Jisl HUX ABAAETCA 06’eKTOM MOJeTHPOBaHMA?

S




o

UHdopmaumoHHoe moaenuposanue

6. IlpuaymaiiTe HECKONBKO BAPHAHTOB OMMCAHHA OIHOTO M TOr'O Xe ob6beKTa
A5 pasHeIx nejeii. IloaroTossTe coobienue.

7. HasoBuTe nmponeces! uiu ABJIEHUA, KOTOPbIe HEBO3MOKHO HJIM OUEHE CJIOMC-
HO BOCIIPOM3BECTH B HATYPHBIX MOJEISX.

8. Yro Taxoe Qpopmanusanmsa? MoMKHO IH BHICTABIECHIE V4YHTeJIeM OIEeHKH 3a
Baml OTBET HAa YPOKe HasBaThk (popmanmuzanueir?

EK UOP: Yacts 2, rasa 2, § 6. LIOP Ne 3.

§7

padpuyeckmne nHpopmaumoHHbie mogenu

OcHnoeénbie memo. napazpagpa:

5 KApma Kax uH@OPMaAyUOHHAA MODenb;
u Yepmencu u cxemoi;
= zpagur — modenw npoyecca.

Kapra xak uapopmanuonnas Moxeis

MoxHo 11 HasBaTh HHPOPMATMOHHON MOZENBI0 KAPTy MECTHOCTH
(puc. 2.2)? BeaycioBHo, Moxkno! Beas kapra onucsiéaem (rpacuueckn)

Nuer M37-140

Kapra Tonorpaduyeckas = pocous
! paroH x/p ct.03epHas

Macwra6 1:25000 (8 1 cm 250 M)

Puc. 2.2. Kapra mecTHOCTH




Npadpuueckme MHGOPMaLUOHHbIE MOAENN §7

KOHKDeTHYIO MECTHOCTh, KOTOpasd sBJIAeTCA I Hee oGserxmom modenu-
posarus. Kpome Toro, xapra cosfaercs ¢ onpedenerHHOll Uenblo: ¢ ee 1Mo~
MONIBIO MOKHO KOOpaThCA A0 HYKHOTO HACEJEeHHOrO IIyHKTA. Hcnonns3ysa
JMHEHKY U yIUThIBaA MaciITad KapThl, MOXXHO ONPEeUTE PACCTOAHNE
MeK/y pasIHIHBIMY IyHKTaMu. OHAKO HUKAKHX Oosee noapoOHBIX CBe-
neHuil 0 HaceJeHHBIX IIyHKTaX, KpoMe UX PAaCIIOJIOMKeHusd, 9Ta KapTa He
maer.

Yepresku U CXeMbl

JIpyruMH 3HAKOMBIMH BaM IIPMMepaMy rpapuiecKux uH(GOPMALMOH-
HBIX MOZe/eil ABAAIOTCHA YEPTEKH, CXeMBbl, IPapuKH.

Yepresx 10/3KeH ObITH 04eHb TOTHBIM, HA HeM YKa3bIBAIOTCA BCe Heob-
xoauMble pasmepsl. Hanpumep, gepresx 60sTa Hy» eH AJA TOTO, uTOOBI,
IIAA HA HETO, TOKAPh MOT BEITOUYHTE OOIT Ha CTaHKe (PHC. 2.3).

V cxeMbl 2IeKTPUYeCKON el HeT HHKAKOro BHEIIHero CXOACTBa C
peaybHOI BIeKTPUUeCKOH nenbio (puc. 2.4). DaexTponpubopsl (JaMIou-
Ka, MCTOUHUK TOKA, KOHIEeHCATOD, COIIPOTUBIIeHNe) N300pakeHbl CHMBO-
IMYeCKUMH 3HAYKAMH, a JTHHHH 0003HAYAIOT COeIUHAIIINEe HX IPOBOA-
HUKH 9JIeKTPHYECKOro TOKAa. DJIeKTpUUecKas cXeMa HyKHA A TOro,
yT06BI IOHATH NIPUHITAT PAGOTHI IeIIH, YTOOBI MOHHO OBLJIO pACCUHTATEL B
Hell 3HAYEHU CUJIbI TOKA ¥ HAIPAXKeHusd, 94To6b! IpH cOopKe Ielu mpa-
BUJIBHO COEJMHUTE ee DJIEMEeHThI.

67,5:0,5
- -
y
=Y
- e T g nn.nzgm" |

Puc. 2.3. Yepresx 6oara Puc. 2.4. Cxema
3JIeKTPHYECKOH 1enn

Cxema — 3T0 rpadguyecKkoe oTo0pakeHie COCTaBa U CTPYKTYDBI CIIOH-
HOH CHCTEMBI.

X
o A
$5to Crpykrypa — 9TO NODPAJLOK obbeIHeHNSA JIeMeHTOB CHCTe- 0

\f éej MBI B €IMHOe IIejioe.
&

e

Ha pucyske 2.5 npuBefeHa cxemMa MOCKOBCKOIO MeTPOIOJIHTEHA.
CtpykTypy MOCKOBCKOTO MeTPOIIOJIMTEeHAa HA3LIBAIOT paAHaIbHO-
KOJILIIEBOMH.




MudpopmaumonHoe mogenupoeaHue

RATYOLEBO
EMEMPEECQ

OTPALHOE
EAAAEKMHO
KO-
PASTHOEAAR

THMHFASEBCKAA

PEMHON BOK3AA

5 ELIOTABOMMLIMI LLEHTP

* THMHPAZEBECKAA
b YA MHNAWEHKOBA
(3 91 AKAAKOPDAEEA

EBOQHEN OTAAHOH

L SAULLA NOAEEALCKOrD

AMHTFOBCKAA iy HEPKM30BCOKAA
wutiro O

CARBEAOBCKAA

a
CXOAHEHCKAAQ

WEHAENEEECKAA COKOABHWKK
;onomnnmoio 5 o s KPACHOCEALCKAA
. TYWHHCKAA .
WEAKOBCKAR
ctroriio O »
1 L KPACHEE BOPOTA  neppoMARCKAA
@ OHAEECKa Faucrue nrdau
EETOBAA HEMAKADBCKAA
KPBUIATCKOE {3 1vprenescrn
YAKUA 1305 rogA! 4 A0B KA
HOAOAERHAA KPACHOMPECHEHCKAA L CEMEHOBOKARA
EAFPHKALHAA QoD THI LUKMHA MooT
RAEKCAKAPOBCKIAN SRR FAEKTPOSABOACKAA
KHUEBCKAA 5 EAYMAHCKAA
- KYFCKAA
nuonepokan ),  CHOIEHSKAA DAOULALE PESOARUWN HOBOKOCHHO
mECKN! APk 3 OMHcKn: ATCKAA MEAHOTEKA L J
st Al MKANOBCKAA HOBOrMPEEBO
BOPOBHLIKAA Eupan NEFOBO
oKAA
(¥ iPonoTkuHekAA TATAHCKAR 8 ncroe
NAPK NOBEAL ) A NOAAHKA (CI\IEETLAKOBCKAR ABMAMOTOPHAA
APK KYABTYRE B, A NACUALE HABHYA
HOBBKYEHELK NP OAETAR CKAA
e KPEOTRAOKAR BOArOTFAACKHI NPT
WAL
actee mmo NABENELKAA TEKOTHABLMKN
CEPNYXOBOKA: AYEPOBKA K e MUHKH
T K Wi BEIXHHO
ORYKOBCKAA, PAZANCI
AETOZABOACKA: SRS,
NPT BEPHAACKOT O 44 HATATUHCKAA L] SOAMOKAR
HATOPHAA MOEAMHO
10T 0-3ANAAHAA =
HAXMMOBOKMUW NPT BAPWABCKAA EFATHC
EEAAEBO HAPEUHO
e CEBAOTONMLCKAA KALMF CKAR
KOHBKOEOD KA KAXOBCKAA
CAUMNHICKAA AEPEBHA TRt KAHTEMMPOBOKAR
BOGTPAKOEO TENALA CTAH HoHAR UAPHLLIHO
TEPEWKOBO ACEHEED NFAKOKAR OPEXOBO
EBMTLEECKIWA NAFPK 3
P 8o YA.AK.AHFEAA AOMOAEADEOKAA
AHHUHO KPACHOTEAPAEHCKAA

BOPOECKOE WOCCE

2 TAPOKAYANCBCKAA (] ¥
HOBONEPEAEAKMHO AWUA © ‘.‘»3 “‘ilh ICKOMo

YAWLA CKOBENEBCKAA |
EY¥ALEAP AAM. YWAKOEA |
YAMLA FOPYAKOBA || BYHWHCKAA AAAEA

Puc. 2.5. Cxema MOCKOBCKOTO MEeTPOIOJIUTEHA

I'pacux — mopeas nponecca

151 oTOOpaXKeHUA PA3IMUHBIX IPOLIECCOB YACTO pHUOeraT K IoCTpoe-
HHIO rpadukoe. Ha pucyrke 2.6 nsobpasken rpaduk MaMeHeHHA TeMIe-
PaTyphl B TEUeHUE HEKOTOPOI'O IIePUOa BpeMeHH.

C rapramu, uepTexxamm, cxeMaMu, rpadHKAMH BBl UMM AEJO H
paubuie. IIpocTo padbine B UX He CBA3BIBAIHN C IOHATHEM uaboOpMAaI M-
OHHOI Mogenu,




Tabnu4Hbie mogenn

¢

Puc. 2.6. 'padvk nusMeHeHUA TeMIIepaTyphl

KopoTko o rmaBHOM

HarnagasiMu HHQOPMAIMOHHEIMA MOZENAMH ABJIAIOTCA Ipadmuye-
CKMe N300paKeHHA: KAPTHI, YePTeH, CXeMbl, TpaduKH.

Bonpockl 1 3agaHus o

1. TIpuBeauTE PasIMYHbIE IPUMEDHI I'paduYecKux HHGOPMAIIMOHHEIX MOAETEeH.

2. TTocTpoiiTe rpaduuecKyI0 MOAEJE Balleil KBapTupsl. YTo aT0: KapTa, cXeMa,
gyepTex?

3. Kakas ¢opma rpaduyeckoil Mogenn (kapTa, cxema, 4epTex, rpaduk) npu-
MeHMMa 1A oro0paykenns nponeccos? IIpuBennTe mpuMepsI.

4. TlocTpoiiTe rpaduuecKyi0 MoJens coOOCTBEHHON yCIIeBAeMOCTH 110 ABYM pas-
JUYHBIM JUCHMILIMHAM IIKOJBHOI MporpaMMel (camMoit J00uMoli 1 camoii
«Heao6uMoit» ). CoporHosupyiiTe no 3TOH MOAe N CBOH gajbHeHmuii mpo-
necc 00y4eHHU S JaHHBIM IPeIMeTaM.

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

§8

TabnuyHbie Mmoaenv

-
e
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OcHo6Hble membL napazpaga:
s mabauysbl muna «o6sexm—ceoilcmeao»;
® mabauybl muna «o0sexm—obsexm»;
n deouuHbLE MAMPULDL.

Ta6aMIbl THIA «00BEKT—CBOMCTBO»

Eme onnoii pacmpocTpaHeHHOH dopMoii MHQOPMAIIMOHHOH MOAenn
ABIAETCA MPAMOYTOJbHAA TAOJAMIA, COCTOSINAA H3 CTPOK H CTOJIOIOB.
HcnonbzoBanme TaOJIHUI HACTOJIBKO IPUBBIYHO, UTO JJIA HX MOHUMAaHUS
00b1uHO He TpedyeTcs JONOIHHTEIbHEIX 00 bACHEeHU .




UHdopmaumoHHoe mMogenupoBaHue

B xauecrTBe npumepa pacemorpum Tabaumy 2.1.

Taﬁmma 2.1, lomamusaa 6ubarorera

Hon;ep J Aa'rop ! HazBanue Tox IMonka
EOU Benaen A.P. i_\ YemoBek- ampnﬁpm 1987 5
0002 | RepBy,n;JI ’ Bpo,n;ﬁrn Cesepa 1991 7
_ OTOO3 | TypreHes I/I.C. ‘ Hosecfrn ¥ paccKassl 1982 1
" 0004 | Orema 10.K. ] | Matpannoe 1987 5
0005 | Beases A.P. _| Bsesna KII] 1990 5
ﬁmj THH;H_OB I0. ItI [ Kioxnsa 1979 1
0007 To.nc'ron JI.H. ' Honec;H H paccKasbl 1986 1
0008_ Benaenz.P. __;'_I/Is—ﬁpaﬂnoe 1994 7

IIpn cocraBrenun TaGIUIEl B Hee BKJIKUYAETCA JHIIL Ta HHDOPMA-
¥, KOTOpas HHTepecyeT mojb3oBaTend. Hanpumep, KpoMe TexX cBene-
HHH 0 KHUTaX, KOTOPbIe BKJIIOUEHE! B Tabauny 2.1, cyniecTsyoT u Apy-
rue: ¥3JaTelbCTBO, KOJHYECTBO CTPAHHUIL, cTouMocTh. OgHaKO A4 co-
craBuTensa Tabsmnel 2.1 6BLIO JocTaTOYHO CcBefeHHMii 00 aBTOpe,
Ha3BAaHUM M roje M3JaHUA KHUI'HM (cTonbumer «AmBTop», «HasBauumes,
«log») m mEdOpManuu, N03BOAAOMeH HaliTH KHUTY HA MOJKAX KHHK-
HBIX cTesiaxkei (cronber; «IToaka»). IlpeamomaraeTcsi, 4To BCe IOJIKH
IPOHYMEPOBAHEL H, KPOME TOT0, Ka’KJI0M KHHT'e IPUCBOEH CBOM MHBEH-
TapHbIH HOMeD (cTonber « Homep»).

Tabmuna 2.1 — 310 UHGOPpMAYUOHHAA MODenb KHUKHOTO (DOHIA TO-
MalnHei 6ubaHoTeKu,

Tabmuia MoMeT OTpaskaTh HEKOTOPBIH Iponece, NPOUCXOLAINMUI BO
BpeMeHH (Tadm. 2.2).

Tab6auma 2.2. IToroga

Hens | 6c_mmn ‘ Tewm;pi;'rypa,m HaBienue, BnaxHOCTE,
| °C | MM pT. CT. %
15.03. 27007 [ | =35 : 746 67
16.08.2007 | Ges ocaaxos | 0 750 62
| 17.03.2007 ryman o ] 1,0 | 740 100
18.03.2007 \ nowas | 3,4 _ 745 96
"19.08.2007 | Bea ooauman | 5,2 : 760 87




TabnuuHbie MOAenwu

TlokazaHHA, KOTOPbIE 3aHeCeHEl B Tabauiy 2.2, CHHMAJIUCh B T€YeHHE
OsATH AHeil B OJHO M TO ke BpeMs cyToK. ['nana Ha Tabiauny, Jerko cpas-
HHUTH PasHble JHH IO TeMIepaType, BiAayXHOCTH H np. annyio Tabauny
MOYKHO PACCMATPHUBATH KaK UHDOPMAUUOHHYIO MODenb npoyecca ume-
HeHUA COCMOAHUA N0200bL.

Ta6nuner 2.1 u 2.2 oTHocATcA K Hambojiee 4acTO HCIOIbL3YyeMOMY
Tuny tabaun. X HaseBalT TAOAMIAMH THOA «00BEeKT—CBOMCTBO».
B oxHO# cTpOKe Takoi TaGaMIEI cogepsKMUTCA HHpopManus o6 OAHOM
obbexTe (kHUTa B 6ubamoTexe miau cocrogHue nmoroisl 8 12-00 B IAaHHBIH
neub). CToab1el — OTAelbHEIE XaPaKTePHUCTHKH (CBOHCTBA) OO'BEKTOB.

KoHeuHO, CTPOKH M ¢TO0mEI B Tabaunax 2.1 u 2.2 MOXHO IOMEHATH
MecTaMu, TOBepHYB ux Ha 90°. Muorza tak u fenator. Toraa cTrpoxu Oy-
YT COOTBETCTBOBATH CBOMCTBAM, a cTON6IEI — obbexTaM. Ho uaime Bee-
ro TabauIbl CTPOAT TAK, 9TOOHI CTPOK B HUX GBLIO GObIIe, yeM CTOJI0-
moB. Kax nmpasujio, 060eKTOB GObIIe, YeM CBOHCTE.

Tabauibl THIA «00BEKT—O00HEKT»

IIpyruM pacopoCTPAHEHHBIM THIIOM TaGIHI] ABIAIOTCHA TabIMIIBI, OT-
pakaionue B3AaUMOCBASH MeXXIy pPasHbIMU oO0BbeKTaMH. MX HashIBalOT
TabaumaMyu THHAa «00beKT—00BheKT». BOT MOHATHBIN KaMXIOMY IIKOJb-
HUKY npuMep Tabaums! yenesaemoctu (Tadn. 2.3).

Ta6auna 2.3. YcrnesaeMoCThb

Yaenur ] Pycexmit Am;ﬁ_p; -—Xms;m; tbn;x;ﬂiﬂc-mpmjl ._l;i-yamca |
Anurus [Terp 4 5 E: 4 4 5 B
Boros Uean 3 7‘3 3 3 3 1 4
Bonxos Uinss 5 b 5 5 A 5 5
Tankuna Huna 4 4 5 ' 2 | 4 4

CTpPOKH OTHOCATCA K YUYeHHKAM — JTO IepPBBIH BUJ 06bEKTOB; CTOJI0-
bl — K IIKOJLHBIM IpeIMeTaM — BTOPO# BHUA 00beKTOB. B Kamxmoii
Aueiike TAOJMIILI, HA IEPECeUYEHUH CTPOKH B CTOJI0IA, — OILIeHKA, IIOIy-
YyeHHAasA JAHHLEIM VYeHHKOM II0 JaHHOMY IIpeJMeTy.

Tabmuia 2.4 Toxe HMeeT TUI «00BeKT—00BeKkT» . OgHAKO, B OTIIHYHE
OT mpeabIAyIeil TabInIbl, B He#l CTDOKH M CTOJIONBI OTHOCATCA K OJHOMY
U TOMY 2Ke BULY 00BeKTOB. B aT0i Tabnune cogepHuTCA HHGOPMAIHA O
HAJIAYHAW TNPAMBIX JOPOT MeXAY HaceJeHHBIMHM IYHKTAMH, COIJIACHO
Kapte us § 7 (cM. puc. 2.2).




MHdopmaunoHHoe mogennposaHne

Ta6muna 2.4. [Toporu

Jdaun Ozeprasn | Iloaropmas Enoso Bobpsr
Haun I 1 1 1 0
OgepHasn 1 1 0 1 0
ITopropuas 1 0 1 0 1
Enoso 1} | 0 I 1
Bobpm 0 0 1 1 1

JIBOMYHEBIE MATPHIIBI

0 B maTemarTnke npAMoyroibHaA TabanIa, COCTABIEHHAA U3 UMCEJI, Ha-
3eIBaeTcs Marpunei. Eciim MaTpuna comepKuT TOIBKO HYJIH U eIUHU-
IBI, TO OHA Ha3bliBAETCH JBOMYHON Marpuuen. YucioBasa yacTe Tabiu-
el 2.4 mpeacTaBiAeT co60il IBOMYHYIO MATPHUILY.
Tabmuna 2.5 TakkKe COACPIKUT JBOMIHYIO MATPHILY.

Tabauna 2.5, PakyabTaTHBBI

Damunun | 7”-1‘:(7).:101*1131 | Ilneroﬁc;n;fno 1 Ta-lm;t_ ]
Pycanos 1 0 1
CemeHOB 1 1 0
3oToBa 0 1 1
IInanunaa 0 0 1

B Heil npuBeeHbI CBeIeHIA O MIOCEIEHUH YeThIPbMA YIeHNKAMH TPeX
GarkyneTaTHBOB. BaMm yike noyKHO OBITE MOHATHO, YTO eJMHMILA 0003HA-
JaeT IoCcelleHne, HyJib — HemnocemeHne. W3 aToii Tabnuner cienyer, Ha-
npuMep, uTo PycaHor noceraeT reosioruio u TaHnbl, CeMeHOB — reoJio-
T'MIO ¥ IIBETOBOACTBO U T. X.
B rabinmax, mpeacTaBIANMX cOG0H d80uYHbIE MAMPUYbL, OMPA-
Haemces KaLecmeeHHbLil xapaxmep céa3u medxndy o6sexmamu (ecTs K0-
0 pora — HeT JOpOoru; nocenaeT — He mocemjaeT i T. 1.). Tabuauna xe 2.3
CONEPIKHT KOJHYEeCTBEHHBIE XapPaKTEePHUCTHKH YCIIeBAEMOCTH YIYEeHHUKOB
110 nIpeJiMeTaM, BEIpaKeHHEBIe OeHKaMi NATHOANIBHON CUCTEMBI.




TabnuuHbie Moaenu

Mpb! paccMOTpeNH TOJABKO ABa THHA Ta0aUL: <«00BeKT—CBOMCTBO»
u «00BbeKT—00BeKT». Ha npakTuKe HCIIOIB3YIOTCA H APYyTHe, ropasno 6o-
Jee CJIOKHBIe TabJIHITEL.

KopoTko o rmaBHOM

s npeacraBieHusa UHOOPMAIMOHHBIX MoJeJIel ITUPOKO HCIIOJb3Y-
IOTCA IPAMOYTOJbHEIE TADTHITEI.

B Tabnune Tuna «00BEeKT—CBOMCTBO» OJlHA CTPOKA COAEPKUT UHOP-
Manuo o6 ogHOM oO0BeKTe. CTOAGIIBI — OTHeJbHBIE XAPaKTEPUCTHUKN
(cBoiicTBA) OOBEKTOR.

B Tabanne Tina «00beKT—-00beKT» 0TparkaeTcss B3aUMOCBA3b MEeXAY
PasIHYHBIMUA O0BEKTAMH.

Yucaosas IpAMOYTroJAbHAA Tabaua Ha3sIBaeTCA MaTpuiei. Marpu-
11a, COCTABJIEHHAS U3 HYJIeH U eINHHAIL, HA3bIBAETCA JBOUUIHOII.

JlBonuHAas MATPHUILA OTPAYKaeT KayeCcTBEHHBIH XapaKTep CcBA3eH MexK-
oy obbeKTaMu.

Bonpockl 1 3apaHun

1. B uem cocTouT ya006CTBO TAOIMYHOrO OpeAcTaBIeHuA HHGOpMaIun?

2. IlpuBeauTe nmpuMepsl TAGINI, ¢ KOTOPBIMH BAM IPHXOJHUTCA UMETH JeJ0
B mKoJe U goma. OnpegenuTe THI, K KOTOPOMY OHH OTHOCATCA: «00h-
€KT—CBOMCTBO» HJIH «00BEKT—00BEKT» .

3. Yro rakoe matpuna? Yro Takoe ABOMYHAA MaTpUIa?

4. Ilpencrasbre B TabJuuHOH (hopMe cBegeHHA 00 yBJIE€UYEHHAX BalIHX OLHO-
KJIacCHUKOB. Kaxko# Tum TaGaunbl BEl NCIIOAL3YETE A 9TOM 1enun?

5. Mcnonws3oBanmne TabIMIHOI Mo 4acTo obaerdaeT perenne nHopMam-
OHHOM 3a7a4d. B cienyromei Tabauie saKkpaneHHble KJIeTKH B pACIIMCAHUH
3aHATHI COOTBETCTBYIOT ypoKaM (pU3KyIbTYPHI B 9—11 Kiaccax MIKOJIBI.

Pacnucanue 3aHATHH

o




UHudopmaumoHHoe MmogenvpoBaHue

BrinonHuTe CleAVIONIHE 3aJaHAA:

¥ onpenenruTe, KAKOe MHHMMAJbHOE KOJHYECTBO yUHTeNel QU3KYAbTyDPbI
TpedyeTcd IPH TAKOM DACIIMCAHUN;

® HaliuTe OAWH M3 BADMAHTOB PACIMCAHWSA, IPH KOTOPOM MOJKHO 060i-
THCB IBYMS YYUTEJNAMU QUIKYIBTYDHBI;

¢ B IIKOJIe TPM yuureada (uskynsTypsl: Hsanos, Ilerpos, Cupopos;
pacrnpenesnTe MeXIy HUMH YPOKH B Tabuuie Tak, 4Tobbl HU ¥ KOTO He
651710 «OKOH» (IIYCTHIX YPOKOB);

¢ pacmpefieNluTe MeXKIYy TPeMs YUHTEISIMH YPOKH Tak, uTo0bl HATDYy3Ka
V Bcex ObLIa OQHHAKOBOIH.

O 6. B KOMILIOTEPHOI CeTH Y3JIOBLIM ABJSETCA CepBep, ¢ KOTOPHIM HeIlloCpe/CT-
BEeHHO CBA3aHBI BCe OCTaJbHBIE cepBephl. [laHa caeayionias JBOMYHAA MaT-
puna. B meii C1, C2, C3, C4, C5 — o6osHaueHns cePBEPOB CETH.

C1 Cc2 C3 C4 C5
C1 1 0 0 1 0
cz | o0 1 0 1 0
C3 0 0 1 1 0
C4 1 7 1 1 1 L
C5 0 0 0 1 1

OmnpepennTe, KAKOH cepBep ABIAETCHA Y3JI0BBIM.

m EK LJOP: Yactb 2, rnasa 2, § 8. LIOP Ne 1, 2.
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UHdpopmaumoHHoOe mogenmpoBaHue
Ha KOMMblOTEpe

OcroeHble membL napazpaga:

" BLIYUCAUMENbHBLE B03MONCHOCTIU KOMNLLIOMEPA;
OnA wez0 HYNCHbL mamemamuiecKue nodenu;
KOMNbIOMEPHASL MATMEMATMULECKAA MODeNb;
YUMo MaKoe 8bluUCIUMEeNbHbLIL IKCNEePUMEH;
ynpasneHue Ha ocHo8e modeeil;
UMUMAyUOHHOe Modeuposatue.




UMHdopmauymnoHHOE MOoAeNnnpoBaHne Ha KOMNnbloTepe

BeluucJIHTEIBHBIE BO3MOKHOCTH KOMIIBIOTEDA

CoBpeMeHHBIM HHCTPYMEHTOM A MH(POPMANHOHHOTO MOAeJHPOBa-
HUA ABIAgeTcA KoMmobioTep. KoHeuHo, HAa KOMIBIOTEpe MOYKHO IIHCATh
TeKCTHI (CTPOUTEL BepBaabHbIe MOJeNIN), PHCOBATE KAPTHI M CXeMEI (rpa-
(hHyecKHe MOJeHn), CTPOUTE Tabauisl (Tabnuuable Mojgenn). Ho mpu Ta-
KOM HMCIIOJIb30BAHHHA KOMIOBIOTEDA B MOAEJHMPOBAHUHN €0 BO3MOKHOCTH
[IPOABJIATCS HE B IIOJHOH Mepe.

Jlnss MOLEeIMPOBAHUA HA KOMIIBIOTEPEe TJIaBHOH SBJISETCA ero
cnocobrnocmye k Oviempomy cuemy. CoBpeMeHHEIE KOMIIBIOTE-
PBI CYMTAIOT CO CKOPOCTAMH B COTHH THICAY, MHUJLIMOHBEI M
Jake MUJLJIMADALL ONEPAIINH B CEKYHIY .

VuursiBas, 4TO pacyeThl IPON3BOAATCA HaJl MHOTO3HAYHBIMHY YHCJIaMH
(10—-20 mecaTuuHLIX THUQP), BEIYUCIUTEIbHbIE BOZMOXHOCTH KOMIIBIOTE-
pa dheHOMEHANLHBI. OTH BO3MOXKHOCTH INIPOABJIANTCH, IIPeXie BCEro,
[IPH KOMNBIOTEPHOM MaTeMaTHYIeCKOM MOJeIHPOBAHHH .

,D;JIH Yero Hy;XHbI MaTeMaTHYeCKHe MOoJdeJaHu

Muorue mpoiecchl, IPOUCXOQAINKAE B IPUPOJe, TeXHUKe, 3KOHOMH-
YeCKHUX U COIHAJIBHBIX CUCTEMAaX, OMMUCHIBAIOTCSA CJIOMKHBIMHA MaTeMaTH-
YeCKHUMH COOTHOIIEHUAMM. ITO MOT'YT OBIThH YPABHEHHUSHA, CHCTEMEL ypaB-
HEHHil, CHCTEeMBI HEPDABEHCTB M Mp., KOTOPhIE ABIAIOTCA MaTeMaTHde-
CKMMM MOJEJIAMM OIHCLIBAEMEIX IIPOIIECCOB.

5\3 1 MaTemaTHUecKas MOJIeNbh — 9TO ONIMCAHHE MOAEJHPYEMOTro
1.2 " npouecca na ssrke MaTeMaTHKH.
&

B npexxuue BpeMeHa, o noaBiaeHuda OBM, yueHble CTPEMHUINCH CO31a-
BATEL TAKHE MATEMATHYECKHEe MO, KOTOPhIe MO HO 651710 6BI IpoCcUn-
TaTh BPYYHYIO HJIH C IOMOIIBIO HECTOMHBIX BEIYHCIUTEILHEIX MeXaHu3-
moB. IlosToMmy mMaTemarndeckue Moje i OBLIHM OTHOCHUTEJNBHO IIPOCTHI-
mu. Ho mpocras MoziesIk He Beerga X0opoIllo OIUCkHIBaeT nponece. Omubka
PACUETOR 10 TAKON MOAEIH MOXeT OBITE CIUIIKOM BOJIBIION U IIOIHOC-
TBIO 00ECIIeHUTE Pe3yJIbTar.

Eme B XVIII-XIX Bexkax yueHbIe-MaTeMATHKH HaYaId n300peTaTs Me-
TOAEI pEllleHHA TAKHUX MaTeMaTHYeCKHUX 3a/1a4, KOTOPBIe He yIaBaIoch pe-
IIUTE TOYHO, aHanMWTHYecKH. Hanpwmmep, BB 3HaeTe, UTO KBaApaTHOE
VpaBHeHVe BCerZla MOYKHO PeIINTEh TOYHO, 4 BOT KyOMUuecKoe — yiKe He




UudopmaumoHHoe moaenuposaHue

Beerja. Takme MeTo/ bl HA3BLIBAIOTCS YHCIEHHBIMHE MeTogamu. OHHE CBOIAT
perienue 000 3aKavH K IOCIE[0BATEILHOCTH apupMeTHUYeCKHX oIepa-
nuii. Ho aTa nenouka apudmMernyecKuX BLIYUCIEHNH MOMXKeT GLITH OYeHb
nnuHHOHN. Ml yeM ToOYHee MBI XOTHM IOJAYIHUTh PEIlIeHIe, TeM OHA [UTHHHee.
Mo:xeT 0Ka3aThCd, UTO AJIsA PEIIeHH CJI0KHOM 3a1aYM YHCACHHLIM Me-
TOAOM YUYeHOMY moTpebyeTcsa BCA KHU3HBb. A MOMKET M 3TOI'0 HE XBATHTE!
U xaxoit cMbIci, HamIpUMep, HAUMHATHL PAcCYeT IPOrHO3a IOTOXBI Ha 3a-
BTPAIIHUH TeHb, €CJIH AJIA 9TOT0 HOTPedyeTess HECKOIBKO JeT paboTsl?

ROMIILIOTBPH&H MaTeMaTH4YeCKasa MOJAeab

TTosigleHMe KOMIBIOTEPOR CHANO 3TH MpobaeMbl. CTal0 BOZMOMKHBIM
MPOBOAHUTE PACUYETHI CJIOKHBIX MaTeMaTHYECKHX MOZeJell 3a mpueMJie-
moe BpeMmA. Hanpumep, paccuuTaTh DOroAy Ha 3aBTPAIIHAN JeHb IO ero
HaCcTyIlJIeHHA. Yuensre nmepecTagH cebsa OTPAHHUYHUBATE B CJI0OXHOCTH CO-
3aBaeMbIX MaTeMaTHYEeCKHuX MO,I[EJIeﬁ', nmoJgaraschb Ha GHCTPO,I[EIUICTBHG
KOMIIBIOTEPOB.

,ﬁr KomneloTepHasa mareMaTHYecKad MOZENb — 3TO IIporpam-
0 r f )] Ma, peaaM3yIolnas pacyeThbl COCTOSAHUA MOJEJIUPYEeMOH CHC-
TeMBI II0 €e MaTeMaTHYeCKOH MOJe .

Y10 TaK0Oe BRIYHCANTEILHEIN IKCIIEDHMEHT

HcnonepzoBaHre KOMOBIOTEPHON MATEMATHYECKON MOJEIH IJIA Heee-
JOBAHHSA IOBeJeHUA 00BEKTA MOAEJIHMPOBAHUA HA3LIBAETCH BBIYHCIIH-
TeJbHBIM JKcIlepuMeHTOM. ['OBOPSAT TaKKe: YNCJAEHHBIH 9KCIePHUMEHT.

BrruncnuTenbHBIH SKCIIEPMMEHT B HEKOTOPBIX CJIYyYasix MO-
KeT 3aMeHNUTH PealbHBINA (DU3WYeCKHH 9KCIIePUMEeHT.

Broeuarnamomuili nmpuMep HCIIOJIb30BaAHUS
TaKOl BOZMOYKHOCTH — IPeKpalleHue UCIIhI-
TAaHHH AZEPHOTO OPYKHUA, KOTOPBIE COIPO-
BOMKJANHCH 3HAYHTEIBHBIM 5KOJOTHYECKHM
yiiepboM. Biarogaps ouens TOUHBIM MaTeMa-
THYECKHNM MOJEeJIAM H MOIIHBEIM KOMIIBIOTE-
PaM CTaJa0 BO3ZMOYKHO IIPOCYUTATE BCE ITOCTIe -
CTBHA, K KOTODBIM IPHUBOJUT M3MeHEHWE B
KOHCTPYKIIUH AnepHO 6oMObI. OO6pa3HO Io-
BODPS, YAaJIOCh «B30pBaTh 0OOMOYy» BHYTDH
KOMIObIOTEpPa, HUUEro He Da3pyIIuB.




UHdopmMmaumoHHOe MoAeNnMpoBaHue Ha KoMneloTepe

A BaXHBIM CBOMCTBOM KOMOBIOTEDHBIX MAaTeMaTHYECKHX MoJIe-
'S¢ Jelt ABJAsIEeTCS BO3MOXKHOCTh BU3YAJIUB3AINU Pe3yJIbTaTOB pac-
YeTOB. JTHM IeJAM CIAYKHT UCIONb30BaAHNE KOMIBIOTEPHON
rpahuru.

IIpencrasieHne pe3yabTATOB B HATJIASHOM BH/le — BasKHelIllee yCIIo-
BH€ JIJIA UX JIyUIero noHuManusA. Hanpumep, pe3yaIbTarThl pACYETOB Pac-
npefejeHHus TEMIePaTypPhl B HEKOTOPOM 00BeKTe MOXKHO IIPEACTABUTH B
BH/JIE €T0 PAa3HOIBETHOT0 N300paskeHus: YUACTKH C CAMOI BBEICOKOH TeM-
mepaTypoil OKPACUTH B KPACHBIH I[BET, & C CAMOM XOJIONHOH — B CHHHH.
YuacTKH ¢ IpOMeXKYTOYHBIMH 3HAUEHUAMY TeMIIepaTyPEl OKPAallluBAOT-

cA B I[BETA CIIEKTPAa, PABHOMEDHO IepeXofdAlnie OT KPACHOI'0 K CHHEMY
(puc. 2.7).

Puc. 2.7. I'padmyeckoe npeacTapieHre Pe3yIbTATOB
pacdeToOB paclupejeJIeHHA TeMIepaTyp
10 CeYEHHI0 TBEPAOTOILIMBHOI'O PAKETHOI'O JBUraTe A

s m3obparkeHusa M3MEHSIOIIHUXCA CO BPpeMeHeM (IMHAMHYECKHX)
Pe3yaLTaTOB UCHOJAL3YIOT rpaHUecKyI0 aHUMAIIHIO.




UWndpopmaumoHHoe mogenmpoBaHune

KomnpiorepHaa rpaduKa IIO3BOJIAET YEJOBEKY B IIpollecce MpoBege-
HUA YUCJeHHOT'O 9KCIEePHUMEeHTa «3aTJIAHYTh» B HEJOCTYIHEIE MECTA HC-
caexyemMoro o0bexTa. MOKHO IOJYYHUTE H300parkeHue J000r0 ceueHus
00BeKTa CI0XKHOM POPMEI ¢ 0TOOPAKEHNEM PACCUNTHIBAEMBIX XapaKTe-
PHCTHK: TeMIepaTypPHBIX T0JIeH, JaBJIeHud U Ip. B peanrsaoM dusuye-
CKOM 3JKCHEePHUMeHTe TaKoe MOMKHO CHeJIaTh JaJleKo He Bcerjga. Hampu-
Mep, HEBO3MOXKHO BEIIOJTHUTE H3MEepPeHHs BHYTPH paboraioiieil foMeH-
HO¥ IIeYH WU BHYTDPH 3Be3Abl. A Ha MOJENIH 3TO CAEJIaTh MOYMKHO.

¥YupagiieHue Ha OCHOBe MojeIei

Eme oxHO Ba)KHOe HANpaB/IeHHe KOMIBIOTEDHOTO MATEMATHYECKOI'O
MOJE/JIHPOBAHUA CBA3AHO C UCTLONbI0BAHUEM KOMNbIOMEPOS8 8 Yynpas.ie-
Huu. KOMIIBIOTEPHI NCTIOIB3YIOT AJIS YIIPDABIEHHA Pab0TOH XHMHIECKHX
PEeaKTOpPOB HAa 3aBOJlaX, ATOMHBIX DEAKTOPOB Ha 3JIEKTPOCTAHIHAX , YCKO-
puTeseit dJieMeHTAPHBIX YACTHI[ B (DH3HMUYECKHUX J1a00paTOPHUAX, IOJEeTa
aBTOMATHYECKHUX KOCMHYECKHX CTAHIIHH H T. J.

: ViupaBisAa IpON3BOACTBEHHON WM J1aGopaTOpHON yCTaHOB-

i %‘ |\, KOH, KOMIBIOTED JOJKEH IPOCYUTHEIBATE €€ XaPAKTEePUCTHUKH

' § AQ\% JUIA TOT'0, 4TODBI 808PeMS CHAMb NOKA3AHUSL ¢ 0AmyuKos

% . uau OKa3ambe ynpasasouiee 6o3delicmeue: 6KAOYUMb pee,
OMKPbLLMb KAANAH U M. N.

Bce pacueTsl IPOM3BOAATCA IO 3AJIOMKEHHEIM B IPOTPAMMY YIIDABJIE-
HHUA MaTeMaTHYeCKHM MozensaM. BasHo, 4To0OB!I pe3yJIbTaThl 9THX pac-
YeTOB IOJYyYaJIHCh B DeXKUMe PeasbHOT0 BPEMEHW YIPaBIAEMOT0 Ipo-
mecca.

HMmurannoHHOE MOZEIHPOBAHHE

HMuTanuoHHOE MOJeIHpoBanue — ocobasi pa3HOBUAHOCTE MOJEJIH-
POBAHHA HA KOMIBIOTEDE.

HmuranuoHHAA MOJEJAb BOCOIPOMU3BOJUT MOBEJeHNE CIOMKHOM
2 CHCTEMEI, 3JIEMEeHTHI KOTOPOH MOTYT BecTH celd caydaiHbIM
;% /) obpasom. MHaue roBOpsA, MOBeIeHHEe KOTOPHIX 3apaHee Ipej-
%r_ CKAa3aThk HeNb3d.

Takoe moBesieHre B MaTeMaTHKe Ha3bIBaeTCA cmoxacmudeckum. Vs
Kypca PU3HKKA BaM 3HAKOMO ABJeHNEe OPOYHOBCKOTO IBHIKEHUA: Xa0TH-
YeCKOr'o NepeMeIeHusA JeTKHX YACTHI] Ha IOBePXHOCTH KUIKOCTH HU3-3a
HEePaBHOMEDHBIX VIAapOB MOJEKYJI ¢ pa3HbIX cTOpoH. Henk3a TouHO pac-




MudopmaumoHHOE MOAENMPOBaHWE Ha KOMNbIOTEpe

CUHTATL TPAEKTOPUIO0 OPOYHOBCKOM YACTHIIBI, HO JBHKE€HHE YACTHILbI
MOKHO CBIMATHMPOBATHL HA aKpaHe KoMmnbioTepa. OTcio/la H IPOUCXOTUT
Ha3BaHWe — HMHTAIHOHHAA MOJENb.

K UMHUTAIIMOHHBIM MOJEJAM OTHOCATCH MOOELU CUCTEM MACCO8020
o6CcayHUBAHUA: HAIIPIMED, CHCTEMBI TOPTOBJIH, ABTOCEPBUCA, CKOPOM
IOMOIIIH, B KOTOPBLIX MOABJIEeHHE 3asBOK Ha 00CHYKHUBaHUE U JJIHTEIb-
HOCTH O0CY K UBAHUS OJHON 3aABKU — COOBITHUSA CIydaiiHbIe.

3ajaun, peliaeMble C IOMOIIBI0 MMHTAIlMOHHBIX MoOJesei
CHCTEM MAacCCOBOIO 00CIYy)KHBAaHHA, 3aKJII0YAIOTCA B NOUCKe
pexcumos pabombur cayxO cepsuca (MarasuHOB, aBTO3alpa-
BOK U IID.), YMEHbULAIOULUX BPEMA OHUIAHUA KAUECHMOS.

Eme oquuM DOnyIsgpHBEIM 00BEKTOM IJIA HMHTAIIMOHHOI'O MOJAEIHPO-
BaHWA ABIATCA MPAHCNOPMHbLE CUCTEeMbl: CeTh TOPOACKHX NOPOT, IIe-
peKpecTKH, cBeTOo(OpPEI, aBToMoOHIu. Mosean UMUTHPYIOT NBHKEHHEe
TPAHCIIOPTHBIX IIOTOKOB II0 TOPOACKHM yiaunam (puc. 2.8). IKcnepuMeH-
THI HA TAKOH MOJEJIH O3BOJIAIOT HANTH PeKUMBI yIIpaBIeHHA IBUKeHH-
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Puc. 2.8. OkHO nDporpaMMsl, HMHTHDYIOMIEH JBHKEHHEe I'OPOCKOTO TPAHCIIOPTa
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UudopmaumoHHoe mogenupoBaHue

eM (paboTa cBeTO()OPOB), YMEHBIIAOINE BO3MOKHOCTE BOSHHKHOBEHU A
npobok. Pabora mMuTannonHo Moge M Beeria BH3YaAIN3UPYETCH HA 9K-
paHe KOMIOBIOTEpA.

KopoTko o rnaBHOM

ROM]ILIOTEDH&H MaTeMaTudeckKad Mogesib — 3TO IIporpamMmmMa, peaan-
3yI0IIas pacyeThl COCTOAHHUA MOJIEIHUPYeMOil CHCTEMEI 110 ee MATeMAaTH-
4YecKOH MoJies.

Bricoxoe ObicTpOoAelicTBHE KOMIIBIOTEPOB MTO3BOJIAET OLICTPO pPeIiaTh
JOCTaTOYHO CJIOKHBIE MATEMATHYECKHE 3aa4H B IIPOLECCE MOJeIUPOBa-
HHA.

BoluncauTeTbHEINA SKCIEPHMEHT — MCIOJIb30BAHUE KOMIIBIOTEPHOI
MaTeMaTH4YeCKOH MOJeH A5 HCCae0BAHU A IOBEeIeHUA MO THPYeMOi
CHCTEMBEI.

KomnpioTepHOE yIIpaBiieHHe TeXHUYECKUMHU YCTPONCTBAMY IIPOUCXO0-
AHUT B IIpoIjecce pacyeToB IO MaTeMaTHYeCKHM MOJIeJIAM B peXuMe pea-
JIBHOT'O BpeMeHH.

MMuTanuoHHasA MOJe/b BOCIIPOM3BOANUT TOBEeHHEe CI0MHOM cucTe-
MBI, 9JIEMEHTEI KOTOPOI MOTYT BeCTH cebs cayuaHeIM 06pas3oM.

Bonpochkl n 3agaHuAa

1. Yro obmiero u B ueM pasjduue MNOHATHH «MaTeMATHUYECKAd MOMEb»
U «KOMIBIOTEDHAA MaTeMaTHYeCcKad MOJeb» 7

2. Pacuer nporsosa norojsl Ha COBPeMeHHOM KOMIILIoTepe ¢ OsIcTpoAeicTRHeM
1 MurH omepanuii B cekyHay aaures 1 yac. OneHuTe, CKOIBKO BpeMEeHH II0OHA-
Joburock OB AJIA BTOTO YeJIOBEKY, HMEKINeMy B CBOEM DACIOPAMKEeHHH
apudMomMeTp (MeXaHUYECKUH KAIbKYIATOD).

3. B ueM cocToOHUT 0COGEHHOCTh KOMIIBIOTEDHOT'0 MATEMATHYECKOT'0 MOIEIHPORA-
HHA B IPOIlECCe VIPABIEHUA TEXHUUECKHUM YCTPOHCTBOM?

4, Camoner HaxomuTcsa Ha BbicoTe 5000 merpos. OOHApY:KHIACH HEHCIIPAaB-
HOCTh paborel gurartens. Camosner Hauyasa mazgaTb. BOPTOBOH KOMIBITED
IPOU3BOAUT AHATHOCTHKY HEMCIIPABHOCTH M cOOBIIAeT MHJIOTY 0 HeoOXomau-
MBIX feficTBrAX. J[15 pemenns 3Toi 3a1auy eMy HYKHO BHINoaHATH 10° BhI-
YHMCIUTENbHBIX OIepanuii. BeicTpojeiicTBHe KoMIbIOTEpa — 1 MJIH om./c.
YemeeT JIM JIETUMK CIIACTH CAMOJIET, €CJIM MUHUMANBHAA BEICOTA, HA KOTOPO#
caMoJIeT MOKHO BEIBeCTH U3 muKe, — 2000 meTpoB?

5. B KaKux cUTyanusax MCIOAB3YeTCH MMUTAIIMOHHOE MOJEJIHPOBaHEe?

6. IlpungymaiiTe mo ogHOMY NpuMepy HOPMBI UCIOJIB30BAHUA KOMIBIOTEPHOMN
rpadmrcn AJAA BBIYHCJIHUTEJIBRHOTO ancnepnmen’ra, AJIsi KOMIBIOTEPHOIO
VIIpaBJIEHUA U IJISI HMATATUOHHON MOJIEIH.

EK LJOP: YacTtb 2, rmaBa 1, § 2. LOP Ne 2, 7.




WudopmauymoHHoe MmoaenmpoBaHue

Yemy Bbl AOMKHbBI HAY4YUTbLCA, 0
nay4us rnasy |

CtpouTh TabAMYHBEIE HHGMOPMAHOHHEIE MOJEJH 10 CIOBECHOMY O~
caHHUI0 00BEKTOB M UX CBOMCTE.




OdononHeHue k rnase I

2.1. Cucrembi, Mogenu, rpacbi

OcHosHble membL napazpaga:
» nOHAMUE cUCmeMbl;
» zpa@ cucmemot;
" CMPYKMYpa CUCITeMbl;
» 8udvtl zpaos;
" uepapxuyiecKue cucmemot U 0epesva;
= cemu.

ITonaTue cucTeMsl

Mz1 6ymeM yonoTpebiaTs TEpMEH CHCTEMA 1)1 0003HAUEHH A CIIOMHBIX
00 BEeKTOB.

0 #2'r  CuereMa — 3TO 06BEKT, COCTOALIMH M3 B3AMMOCBA3AHHEIX
é r ? . JJIEMEHTOB H CYHIECTBYIOHIHI‘;I KaK eJuHOe 1eJjioe.

HagepHsaKa BaM IPUXOAMIIOCH CJIBIIIATE TAKHE CJIOBOCOUETAHHSA, KaK
«cucTemMa 00pasoBaHMs», «TPAHCIOPTHAA CHCTEMa», <«CHCTeMa BOJO-
cHaO)keHHA», «ropHad cucTeMas. [lefCcTBHUTEJLHO, CJIOBO «CHCTEMAa»
OYeHBb YacTo ynorpedagerca B peuH. I1ox 3THM CJIOBOM MBI OOBIYHO IIOHH-
MaeM YTO-TO CJIOMKHOE, COCTOsIlee M3 MHOKecTBa sjaeMeHToB. Hampn-
Mep, CHCTeMAa MOPOACKOr0 TPAHCIIOPTA BKIOUYAET B ceGsa TpaMBau, aBTO-
Oychl, TposLIeiibychl, TpaMBaHBIE IYTH, JIMHUH 3JIeKTpoIlepesad, Jeno,
CHyKOBI TEXHUYECKOr0 O0CHYyIKUBAHUA U IP.

Hugpopmayuonnas modens 6CAK0U cucmemsl JOANCHA OMPAHAMb ee
coCmas u ceA3u Mexcdy cocmasnarouUMy ee 3eMeHMaAMU.

I'pag encremsr
ITocmorpuTe Ha puc. 2.9.




2.1. Cuctemsl, mogenu, rpadsl

cT. O3epHan

. MoaropHas

Puc. 2.9. I'pad, orpakaoiui cBA3IN
MeK/y HACeJeHHBIMU ITYHKTAMY

Ha HeMm B oBaJIax 3alMcaHLI HA3BAHUA HaceJIEHHBIX IYHKTOB C KAPThI
us § 7. IlyaxTel, CBA3AHHBIE HA KapTe JOPOTraMH, COe/JHHEHE]l Ha DHCYHKe
auEuaMu. OfHAKO HA KAPTY 3TOT PHUCYHOK He IOXO0K: OTHOCHUTEJIbHOE
pacmoiokeHue IOCeJKOB, GopMa ¥ JJIHHA JOPOT 37lechk He oTpaskeHsl. M3
PHCYHKA MOXHO JIUIIE Y3HATE, MEK/AY KAKHMH HACeJIeHHBIMHU IYHKTaMH
ecThb Jopord. Takoil pUCYHOK siBJsieTcA rpadom.

CTpykTypa CHCTEMBI

B mamem npumepe Ml PACCMATPHUBAEM JaHHYIO MECTHOCTE KaAK cucme-
MY 83AUMOCBAIAHHBLY HACENEHHbLX NYHKMOE. DIIeMeHTAMH 3TOM CHCTeMBI
ABJIAIOTCH IMOCENIKH. Paciooskerne Jopor Mex Ly IoceJIKaMH OIpe/ieiaer
cmpyKmypy LaHHOH CHCTEMBI.

ro‘ %2  CrpykTrypa — 5TO OIpeje/eHHEIH MOPAZOK O0heIuHeHU:
ﬁ 3JIEMEeHTOB, COCTABIAAKIIHUX CHCTEMY .

JJIeMeHTHI cUCTeMBI (OHM M300paKeHbl OBAJIAMHK) HA3HIBAIOTCA Bep-
muHamMu rpadga. Ceasy Mexay snemeHTaMy H3obpasxkaloTcAa Ha rpade
nuauavME. Eciy TUHNA HanpaBiaeHHad (T. €. CO CTPEeJIKOMH), TO OHA Ha3bl-
BaeTcs gyroi. Ecoiu HeT cTpeaku, To 970 pedpo. [Be BepIIUHEI, cOeJHHEH-
HbIe peOpoM HJIH AYyTroil, Ha3bIBAIOTCA CMEeMHBIMH.

Paszbepemcs, nmouemy rpad Ha puc. 2.9 cogep:XHUT HeHATIDABJIEHHEBIE
auHUH. Beskas CBA3h HMeeT OIpele/IeHHBIH CMBICI, ee MOXKHO KaK-TO
HasBaTh. Ha HammeM rpade CBA3HM HA3LIBAIOTCA: «COeJHHEHEI JOPOTOH».
TIoHATHO, UTO ecJIM IOCeJIOK A coefMHeH AOporoi ¢ mocejaxkom B, To, 3Ha-
uuT, H B coemuHeH ¢ A. 31ech He MOXKeT OBITh OAHOCTOPOHHEH CBA3H.

Taxue cBA3H HAZBIBAIOTCH CHMMeTPUYHBIME. CHMMeTDHUHBIE CBA3H
Ha rpade — aT0 pebpa.
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IIpocreiimeii cTPYKTYPOH CHCTEMBI ABISIETCA JUHEHHAS CTPYKTYpA.
Ecnu, nanpumep, nacenenusie nyaxTsr A, B, B, I' pacnosnosensl BIoIb
OJ{HO¥ JOPOT'H, TO CHCTEMA AOPOYKHOHN CBA3H MeXKIy HUMU NMeeT JuHeH-
HYIO CTPYKTYDY (puc. 2.10).

OO0

Puc. 2.10

A Temeph pacCMOTPUM IPUMED CHCTEMBI C HECUMMEeTPHYHEIMY CBS35-
mu. U3o0pasum B popme rpada cuCcTeMy, COCTOAINIYIO U3 ABYX YeJIOBEK:
otna (ero 3oByT JleB) u ceiHa (AHApeit):

Ctes > Anapein D

Crpenka (gyra) oTpaskaer ¢BsA3b «OBITE OTIIOM» . B TakoM ciy4ae sicHO,
4TO cnpaBedauB pakT «Jles ABnsgeTca otmoM AHApes», HO He HA060POT.
9TtoT (hakT H mpeacTABJIeH Ha rpade.

Bupsi rpados

I'pad, B KoTOpOM BCe cBA3M N300paskeHbl [yraMy, Ha3EIBAETCA OPHeH-
THPOBaHHEIM rpadom.

Ha pucynke 2.11 uzoGpaskeH OpHEHTHPOBaHHBIH rpad, comeprauii
HHPOPMaNUIO 0 MY}KCKOM COCTABE HEKOTOPOH CeMBbH.

AHupnpeii

Puc. 2.11. OpuesHTHPOBAHHEIHM rpad POACTBEHHLIX CBA3EH

31ech Iyru 0003HAYAIOT CBA3L «OLITH OTIOM», T. €. JIeB ABJISeTCH OT-
moM Aunpes u Ilerpa, Auapeii — orer Anekces, a Iletp — oreny Muxau-
aaun IMmurpusa. ¥ Ka)Ioro 4eJI0BeKa MOMKeT ObITh TOABKO OJHH OTell, HO
HEeCKOJIBKO feTeil. [IoaToMy B KasKAyI0 BepIIUHY rpada MOKeT BXOIHUTH




2.1. Cucrtembl, mogenu, rpadsbl

TOJILKO ONHA CTPenKa (ayra), a BRIXOOWUTHL — HecKoJbKo. Taxoi rpad
IpeAcTaBiIAeT cO00 FeHeaJOorudecKoe IepeBo.

IlepeBoM Ha3HIBAIOT Ipad), B KOTOPOM HET IeTelb, T. €. CBA3aHHBIX 110
3aMKHYTOH JIMHHUHY BepIIHUH.

I'pad va puc. 2.9 Henb3s HA3BATH JepeBoM. B HeM O4YeBHAHBI ETIH:
INauu — Ioaropaas — Bobpsl — Enoso — [aun u up. Ecau 661, Hanpu-
mep, mexay Enoso u Bo6pamu, Enoso u O3epHoii He OBLIO KOpPOT, TO Ta~
Kol rpad 6511 OBI IePEeBOM.

V nepesa Ha puc. 2.11 Bepmuna «JleB» ApiAeTca kopaeMm. OT KOpHS
HMAYT BETBH, 10 KOTOPEIM MOXKHO 10OpaThHCs A0 J1000i APYToi BePIIUHBL
ZIepeBa TOJIBKO 0 OZHOMY IyTH. KoHedYHbIe BEPIITHHBI KA 0H BeTBH Ha-
3BIBAIOTCS JIMCThAMM.

Hepapxuyeckne CHCTEMBbI H lePeBbA

Hassanue «IepeBo» BeIOPAHO He CaAy4ailHO, IOTOMY YTO OYeBHIHO He-
KOTOpOe BHEIIIHEee CXOJCTEO ¢ AepeBoM-pacreHuem. IIpasna, nepeso-rpag
BBITJIALNUT IIePEeBEPHYTHIM, HO 3TO CBA3AHO C HAIEH IIPUBBIYKON NHCATH
CBEpXY BHH3, 4 He HA000pOT. A CTPOUTH JepeBo yA00H0, HAUMHASA ¢ KOPHA.

Cucrema, nH(pOpMaIMOHHAS MOJEIL KOTOPOH IpeAcTaBIdAeT-
cs B BH/e lepeBa, Ha3bIBaeTCsa HepapXudecKoi cCHCTeMoH.

Kax mpasuiio, uepapxuieckyio cmpykmypy umeom odwecmeernble
cucmembl, Mexcdy LACMAMU KOMOPbLX YCMAHOBLEeHbL OMHOULeHUSA 100~
yuHeHHocmu (HaIpUMep: THPEKTOP — HAYAJBHHUK IleXa — HadalbHHK
yuacTka — Opuragup — pabounii); cucmemul, mexcdy Lacmamu Komo-
PbLX cyuiecmayom OMmHoWeHUA 8 X0X0eHUA 00HUX 8 Opyzue (HanpuMep:
deneparus, pecnyodanka, o61acTs, ropox, paiton). Ha pucynke 2.12 el
BHIUTE «Treorpadpuyeckoe gepeBo». KEro KopHeM #ABIAETCA BEpPIIHMHA
«Ilnamera 3eMaA», JTUCTHAMHU — IOPOJA.

Bepmunsl gepeBa Ha puc. 2.12 yeTKo pasjiesieHbl Ha IATH YPOBHEH.
Hepero Ha puc. 2.11 uMeeT TpH YPOBHA.

s nepeBa BHIMOJNHAETCA IPABUJIO: 8EPUIUHbL BEPXHE20 YPOBHA CBJ-
3QHbL C BEPULLHAMU HUNCHEZ20 YPOBHA KAK «00UH KO MHOzuMm» . OTUH KOH-
THHEHT COAEPKHAT MHOKECTBO CTPaH, 0/{HA CTpaHa — MHOXeCTBO Peruo-
HOB, a He Ha000opoT.

HepapXuuecKUMH ABIAAIOTCA PA3IAYHEIE CLUCMeMbl KaAcCUPUKayUU
6 Hayke. Hanpumep, B OMOJIOTMH BeCh »KUBOTHBIN MHpP 3eMIH pacCcMAaT-
pUBaeTcA KaK CUCTEMA, KOTOPAs NeJIUTCA Ha TUIILI }JKHBOTHBIX, THIIEL Je-
JIATCHA HA KJIACCHI, KJIACCHl COCTOAT U3 OTPANOR, OTPAAEI — H3 ceMelCTB,
ceMeMCcTBa [eIATCA HA POILI, POALI — Ha BUALL. ClieoBaTeIbHO, CHCTEMA
SKMBOTHBIX HMEET CEMUYPOBHEBYIO HEPAPDXHUUYECKYIO CTPYKTYDY.
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Mnanera 3emna

G Pocorm > opmars > Cown ) CHoroma 3 € poccus D

Cooom > Cromd Goower Cocrpmeres> Cospray)

Puc. 2.12. I'pad nepapxuyecKoil CHCTEMBI
(«reorpaduueckoe aepeBo»)

Cern

A Tenmepb paccMOTpPHM cHCTEMY, H300pakeHHYIO B BHe rpada Ha
puc. 2.13. 3tor rpad comep:KHUT TY ke MH(POPMANUIO, YTO M Tabm. 2.5
u3 § 8, 0 mocemeHUH YETHIPEMSA YUSHHKAMH [ITKOJbI PASTHYHBIX (haKyIhb-
TATHBOB. PycaHOB mocelaeT reojIoruio 1 Tadibl, CeMeHOB — T'e0JIOTHIO U
IIBETOBOJICTBO, 30TOBA — IIBETOBOACTBO U TaHIbl, Illnannaa — Tanmsl.

PycaHos CemeHoB 3oToBa LWnanuHa

o
Yy v v 4 vy L4

reonorma LiseToBoacTeo TaHup!

Puc. 2.13. I'pad, umerouuil CTPYKTYPY THIIA «CETh»

31eck UMEIOTCA ABa YPOBHSA BEPIIINH, HO IIPABUJIO «OAMH KO MHOTHM» He
BBINIONIHAETCA. OQUH VYEHHK MOYKET IIOCEIaTh MHOMKECTBO (haKyIbTATH-
BOB; 0ZHH QaKyJILETATURB IOCEIaeT MHOMKECTBO YUeHHKOB. TaKoi NpuHIIAIT
CBfA3HW Ha3BIBAIOT «MHOTHE KO MHOTHM». I'pad ¢ Takoil CTPYKTYpPOH HOCHT
HA3BaHUE CeTh.

OleMeHTHI CeTH He BCerja JeJATcA 10 YPOBHAM. B ceTH BOBMOMKHO
IIPOHU3BOJIBLHOE COeJMHEeHHEe 3JIeMEHTOB: KaMKIblH aJIeMeHT MOKeT OBIThH
coeiuHeH ¢ JIOObIM apyrum. I'pad ma puc. 2.9 — npumep JOPOKHOMN
CeTH.




2.1. Cuctemsbl, mogenu, rpadbl l

KopoTko o rmaBHOM

Cucrema — 9T0 06'LEKT, COCTOAILINH M3 B3aMMOCBA3AHHBIX 3JIEMEHTOB
¥ CYINecTBYIOINUH KaK eIuHOe [ejoe.

CTpyKTypa — 3TO ONpeAeIeHHEI TOPALOK 00beJHHEHN JJIEMEHTOB,
COCTaBIAIUX CUCTEMY.

C noMomso HHGOPMAIMOHHONK MOAe H-Tpada MOMKHO BEIDA3UTH HH-
dopmauio o cocTaBe U CTPYKTYPe CHCTEMBEI.

DIeMeHTHI CHCTEMBI H300paKanTCA OBAJIAMY M HA3BIBAIOTCSA BEPIIN-

HamMu rpada; cBA3H H300pasKalOTCH JUHUAME, COeJUHAIIIMMH Bep-
IIUHBI.

IIBe BepIIKHbBI, COETUHEHHEIE IMHIEH, HA3LIBAIOTCA CMEKHBIMH.

HecuMMeTpUYHOe OTHOIIEHKe H300paskaeTcd HAaIIpaBlIeHHOH TuHuel
(nyroit); cHMMeTpHYHOE — HEeHalpaBJIeHHOH IHHUeH (pedpom).

JluHeiiHas CTPYKTYpPA — IpocTeiad CTPYKTYPa CHCTEMEL.

I'pad, B KOTOPOM BCe CBA3H M300paXeHbl IyraMy, HA3EIBAETCH OPUEH-
THPOBaHHBIM rpagom.

IepesoM Ha3bIBAaIOT rpad, B KOTOPOM HET IeTeJb, T. €. CBA3aAHHBIX 10
3aMKHYTOH JUHUM BepIIuH. Mex /1y BePIINHAMY COCEJHHX YPOBHEH Je-
peBa B HallpaBJIIEHHH CBEPXY BHHU3 BHINOJIHAETCA IPUHIIKII CBA3U «O0JHUH
KO MHOTHM» .

Cucrema, MHOOPMAITHOHHAS MOAEJs KOTOPOH MpeAcTaBIAeTCA B BUIe
IlepeBa, Ha3bIBAGTCSH HEePAPXHUUYECKOM CHCTEeMOiA.

Ceres — oT0 rpad cCHCTEMEI ¢ IPON3BOJILHEIM IPHHIUIIOM CBA3N.

Bonpocbl U 3agaHun @

1. Yro TaKoe cucTEMa; CTPYKTypa?

2. HazoBuTe JeMEeHTHI, COCTABIAIOINNE CIeLyIOIIue CUCTEMEI: ABTOMOOHIE,
MOJIeKyJia BOALI, KOMIILIOTED, Maraszus, ConHeuHas cucreMa, ceMbi, QyT-
BGosbHAA KOMaHAa, apMud. OGocHYIiTe B3aHMO3aBUCHMOCTb 3JIEME@HTOB 3TUX
cucTeM.

3. Yro raxoe rpad? Kakyio uadopmManuio OH MOKeT HecTH B cebe?

4. Kax Ha rpade m300pa’kaioTcs 3JIeMEeHThl CUCTEeMbl M OTHOILIEHHA MEXIY
HAMH?

5. Yro zHauuT «CHMMETPDHMYHOE OTHOLIEHHEe», «HeCHMMEeTDHYHOe OTHOIIIEe-
nue»? Kax oau naobpaskaiores Ha rpade? IIpusenure npuMeps.

6. [lafiTe ©MeHA BOSMOXKHBIM CBA3AM MEXIY CIeIyIOIIAME 00beKTAMM U H30-
OpasuTe CBA3M MeXK/y HUMH B (hopme rpacda: 6pat u cecTpa; yIeHHK H IITKO-

D>
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na; Cama u Mama; Mocksa u [lapus; MUHEUCTD, JHPEKTOD, pabouwnii; Ilym-
KHH 4 [laHTec; KOMIBIOTED U IPOIEccop.

7. T'pad c kaxuMu cBOMCTBaMH HasbiBaloT Aepesom? UTo TaKoe KOPEHD Jepesa,
BEeTBH, JIUCTbA?

8. Kakue cucTreMBl Ha3hlBAIOT HEPADXHUECKAMU?

9. Mosxno siu cucreMy Gaiinos B Microsoft Windows (1 mozo6HbIX et OC) na-
3BaTk Hepapxuueckoii? Kakoil cMBICI MMEIOT CBA3HM MeJy SIeMeHTaMH
aTol cucrembl? YTo B Heil ABIASETCA TUCTLAMH, BETBAMH, KOPHEM?

10. Hapucyiite B Buzte rpada cHCTEMY, COCTOALLYIO U3 YyeThIpexX OJHOKJIACCHH-
KOB, MeJy KOTOPBIMH CYIIeCTBYIOT CJAEAYIOI[HEe CBA3H (B3aMMOOTHOIIE-
HHUsA) — Opyxcam: Cama u Mama, Cama u Jama, Mama u I'puma, Cpuma
u Cama.

I'naps 5a monydenHsIil rpad, oTBeThTe Ha Bompoc: ¢ Kem Carlra MOKer moze-
JIUTECA CEKPETOM, He PHCKYH, YTO OH CTAHET M3BECTEH KOMY-TO APYyTroMy?

Qb

m EK LIOP: Yacts 2, 3aknioyeHue, gononHeHue k rmase 2, § 2.1. LIOP Ne 1-4.

2.2. O6LeKTHO-MHOPMaLMOHHbIe Moaenu

OcHosHble memblL napazpaga:
" ymo marxoe o6sexm;
caolicmea obsexma;
cocmosarue obsexma;
nosedenue o6serxma;
KJaaccsl 00Bexmos;
HacaedosaHUe; UePAPXULECKUE CUCTeMbL KLACCOE.

Y10 Taxoe 00bEKT

A ceifuac paccMOTDPHM eIlle OAHUH MOAX0I K nHpOPMAITHOHHOMY MOjie-
JINPOBAHUIO, KOTOPBIH HA3hIBAETCA 00HEeKTHO-OPHEHTHPOBAHHBIM IO~
xoxoM. I'TaBHEIM MOHATHEM 3/1eCh ABISETCA HOHATHE «06BeKT». ITosc-
HHM €ro.

O6BeKT — 5TO HEKOTOpasA YacTh OKpYyIKalollel Hac AeiicTBH-
TeJIbHOCTH, BOCIDHHUMAEMAaA KaK eJJMHOe IeJI0e.




2.2. 06bvexkTHO-MHDOPpMaLUOHHbIE MOoAenn

C TOYKY 3PEHUS BOCIPHATHSA YeJ0BeKOM 00beKThl MOYKHO PasieluTh
Ha CJaeayIONHe IPYIIbL:
® ocfzaeMble WM BHAUMBIE O00BEKTHI (HAaIpHUMep: Kpecjao, aBTO-
MOOHJIb, MOCT);
* 0Opasbl, CO3JAaHHBEIE MBINLIeHHEeM (HalpuUMep: CTHXOTBOPeHHE,
My3bIKaJbHOE IPOU3BeleHNe, MaTeMaTHdecKas TeopeMa).

CsoiicTBa 00'BEKTa

06beKTHO-HHDOPMAIMOHHAA MOJAEIb NOJKHA OTPAKaTh HEKOTOPBIH
Habop CBOMCTB, IPUCYIIUX 00BEKTY MOJeINPOBaAHHA,

= w&:m
r%‘*}t\f CBoiicTBa 00'BEKTA OTIHUAIOT €TI0 0
U %; OT IPYTHX 00BEKTOB.

PaccmorpuM npuMepsl o0'bEKTOB U UX CBOMCTB (Taba. 2.6).

Ta6auna 2.6. CeoiicTBa 00BEKTOB

Hmsa o6sexTa CaoiicTBa

Moii npenodasamensy | Uma
Crax paboTrs!

YuraeMsblil KypC

Moii #cecmiuil duck Ob6pem

KoanyecTBO 3aHATON NaMATHU

Baxcnbotit dokymenm HAma
IlaTa co3nagusd
O6'beM 3aHHMAaeMOH IaMATH

MecTomnoJioKeHne

V KaKI0oro KOHKPEeTHOTo o0beKTa c80icmea umenm onpedenenHble
3HaveHus. B HamemM mpuMepe Ao0aBUM 3HAYEHHA CBOMCTB 00BEKTOB
(Tabn. 2.7).
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Tadmuna 2.7. CroiicTBa 1 3HAYEHUA OGBEKTOB

i : _
| Hmsa obsexTa CeoiicTBa 3HAYEHHA CBOMCTB
Moii l Uma HWsanos Uean MBanosuyu
npenodasamens | Crax paGors 10 ner
‘ YuraeMblii Kype MaremaTuka
Moii O6bem 106
secmiull duck | KomudecTBO 3aHATOMN 5T6
MaMATH ,
= T
Baxcrubiit | Hma main.doc
dorcymenm | Iara cosmanns . 20 urons 2007 roga
O6seM 3aHHMaeMoi
 IaMATH ' 50 K6
' MecTononoKeHmne |

| C:\Documents

CocToanue o0'bexTa

CocroaHme 00BEKTA XapaKTePHU3yeTcs IepedHeM BCeX BO3MOMKHBIX
€r0 CBOMCTB H TEKYIIMMHK 3HAYCHUAMHE KaKJ0r0 U3 3THX cBoiicTB. M3me-
HeHHe COCTOAHHA 00beKTa oTparkaeTcd B 00beKTHO-HH(OOPMAIMOHHOH
MOJeJIH U3MEeHEeHHeM 3HaUeHHWH ero ceoiicte. Kak npasuio, o0'6eKTEI He
ocraloTcA HemaMeHHBIMH. Hanpumep, pacrer crask pabGoThl YUHTEIA
H. 1. UBaHoBa; HA KECTKOM JHCKe H3MeHdAeTcA 00beM 3aHATOH mams-
TH; JOKYMEHT MOXeT ObITh IepeHeCeH Ha APYT0il JUCK, B APYTYIO HANKY H
up. Bee aTH nporeccsl B 00beKTHO-HHDOPMAIHOHHON MOAEH OTpasa-
I0TCA U3MEHEeHUAMHY 3HAYEHHWH CBOMCTB.

IloBenenue o6bexTa

B o6bekTHO-MHPOPMATHOHHON MOJEIH OTPAXKAIOTCA He TOJBKO CBOH-
CTBa, HO H IIOBeJleHHe 0OBEKTA.

% IloBenenme 00'’beKTa — [AeHCTBHA, KOTOPBIE MOTYT BBHIIIOJI-

£

SR,
0 ; “ )77 HATbCH Hag 00BEKTOM WA KOTOpPEIE MOXKeT BBINOJHATH CaM

4

;%“ 06BEKT.

Onumrem noBefeHue 00EEKTOB U3 HalTero npumepa (tabu. 2.8).




2.2. O6bekTHO-uHPOpMaLMOHHbIE MOAENU

Tat6auna 2.8. [losenerne 00BEKTOB

i kT
Hmsa oosexra | IloBenenue (neiicTBHA)

| Moii npenodasamenr | Urerue JeKIAN
IIpuem sK3aMeHa

IIpoBeneEye KOHCYIBTALUMK

Moii wecmruil duck dopmaTupoBaHHe

KonupoBauue

BascHbtil dokymenm OTKpEITHE
| Yrenue
3anuck

Komnupoganue

ITepernmeHOBaHHE

Kxaccel 005eKTOB

A ceifuac BBeJeM ellle OJHO OYeHb BasKHOe MOHATHE AJIA 00 beKTHO-UH-
GOPMAIIHOHHOTO MO/IEIMPOBAHNUA — IOHATHE KJAacca.

‘i\%" “»  Kaacc 00beKTOB OnpesieNsieT MHOKeCTBO 00beKTOB, 06aama-
Wyl omMX OMHAKOBBIMH CBOMCTBAMMY U ITOBEIeHHEM.

ToBOpPAT, 9TO 06BEKT ABJIAETCA IK3EMILIAPOM KaKoro-1ubo kiacca. Bee
IpenofiaBaTe I 06Iaa0T OAHUM U TeM ke HabopOM CBOMCTB (MM#A, CTa)
paboThl, YMTAEMEIH Kypc) U moaToMy o0pasyioT Kiace. IIpuceoum aTomy
Kaaccy uma «IIpenodasamensvy. Kasxauiii KOHKPETHBIH IIperofaBaTenb —
9KB3eMILIAP ATOTO KJaacca (uiu o6sexr). CreoBaresbHo, « Mol npenodasa-
menv» — DIK3EMILIAD Kiaacca «IIpenodasamenv». AHAJIOIMYHO MOMKHO
BBECTH KJjace «/ecmiuil duck», O0beJHHHB B HEM BCE XEeCTKHE JHCKH.
Torpa «Moil secmiuil duck» — IK3eMILUIAP Kiacca «Alecmruil duck».
Ecsii DpUHATE BO BHUMaHMe, UTO Kaacc «/JoKyMeHm» OIHChIBAET CBOMCTBA
¥ TIOBeJleHMe BceX JOKYMEHTOB, TO «BaxcHbiil doKyMeHm» — DK3eMILIAD
Kaacca «Joxymenm».

TaxuMm o6pazoM, sKseMIIAp Kiaacca (00BEKT) — 3TO KOHKPETHBIH
npeaMeT uau 06pas, a KJIacc onpeesseT MHOKECTBO 00beKTOB C OMHA-
KOBBIMHA cBOHCTBAMHU U InoBegeHHueM. Knacc MoxKeT IIOPOMAATE IIPOM3-
BOJIBHOE YHCJIO O0BEKTOR, OOHAKO J1000i1 00'bEKT OTHOCHUTCA K CTPOTO
(DHUKCHPOBAHHOMY KJaccy.
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O6bexTHO-HH(DOPMAIIHOHHEIE MOJETH NMEIOT HePapPXUIeCKYIO CTPYK-
TYPY (AepeBo). MepapxmduHOCTH NpPOABIAAETCS B TOM, YTO HEKOTODHII
KJIACC CaM MOKeT OBITh NMOJMHOKECTBOM JPYroro, 6ojiee MMPOKOTo KJIac-
ca. Bor mpumMep nepapxuueckoi KiraccuduKanum us 6uonorun: sux « Ha-
cexomvie» BKJIOUaeT B cea nBa oTpagna: «Kpoiramsie» u « Beckpolibie»
B CBOIO ouepejb « Kpbiaamsie» HaCeKOMBIE AEJIATCA HA CIeIVIONIHe I010-
Tpansl: « Momubiavku», « Babouku», « Myxu» ut. 1. (puc. 2.14).

Hacerxomsie

Kprinatsie BeckpsLisie

!
l l l

MorsLiskn Babouku Myxu

Puc. 2.14. ®parmenT KIaccCHPHKAIMHA HACEKOMBIX

Hacnemoranmne. HepapxuuecKkue CHCTEMEI KJIACCOB

B Takoil nepapxudecKoi CTPYKTYDPE MEKAY KJIACCAMHU OIpeJeaaeTcs
OTHOIIIEHHEe HacJieJOBAHW A.

HacnemoBamme — 5T0 Takoe OTHOIIEHHE MeXKJY KJIAaccaMH, KOTZAA
OJIMH KJIACC IIOBTOPAET CBOHCTBA U IIOBEAeHHe APYTroro Kiacca.

Taxoii cmoco6 KiraccuGUKAINK, B YaCTHOCTH, XOPOIIO COTJIACYETCs
C MeXaHHu3MOM 6HOJIOI‘H‘I€CKOI‘0 HacjaengoBaHHA B MHDPe HaCeKOMBIX.
Knaccel BepXHMX YPOBHEM ABIAIOTCA 0ojiee OOIIHMM II0 OTHOIIEHHUIO
K HMKHUM. IIpH ciiycke o nepeBy KasKAbIi CAeAYIONINI KJIACC ABIAETCA
Bosree cuemU(UIHEIM B B TO K€ BpeMs HAacCJeJyeT BCe CBOMCTBA CBOMX
npeanlecTBeHHHKOB. Kiacce, cBolicTBa M mOBeeHNE KOTOPOTO HACIENLY-
I0TCH, Ha3bIBaeTCA cymneprJaaccom (Mam 6a3oBeIM Kiaccom). IIpoussog-
HBIH OT cyIepKJIacca KJiacC HasblBaeTcA MoaKaaccoM. B Hamem npumepe
«Hacexombie» — cynepKJace s moaxaaccos « Kpviiamoies, « Beckpul-
avtern, «Mombiabku», «Babourku», «Myxu», a «Kpviramoiey —
cymepkJacc Ana mnoargaccoB «Mombirvku», «Babouku», «Myxu».
B nogxacce JONOIHAKTCA CBOMCTBA U YTOUHAETCHA IIOBeIeHNe 00'beKTOB
cynepkJsacca. IIpu onpenenennu Kiaacca « Myxu» HeT HeOOXOAUMOCTH
BBOJHUTEH CBOMCTBO «HAJTHYNE KPBLIILEB», TAK KAK 3TO CBOMCTBO HACHeNy-
eTcsd U3 cynepkiaacca «Kpwiramuie».




2.2. O6beKTHO-MHPOPMaLUOHHbIEe MOAENN

Bor ente ogua npuMep. PaccMoTpuM cHCTEMY KJIACCOB, OTPAXKAIOIINX
cBefeHMsA 0 PA3THIHBIX BUAAX TpaHcmopra (puc. 2.15).

TparcoopT
\
AgrTomo6uNb Kopabab Camoumer
Y Y
I'py3oBuk Asuanocer,

Puc. 2.15. Cucrema Kinaccu(puKaIUl TPAHCIIOPTHLIX CPECTB

CaoiicTBa M NOBeJeHHEe, TPHUCYIHE KaXIOMYy KJaccy, OTPaKeHbl
B Tabx. 2.9, rjie 3Be3TOYKAMH OTMeueHbl HacJe/yeMble CBOHCTBA U Aei-
CTBHA.

Bee camblie of6ipe cBOMCTBa pacmojaralTcs B cymepkiacce «Tpau-
cnopm» . 9TH cBOHCTBA HACIEAYIOTCA KIaccaMu «A6momoounvy, «I'py3so-
sur», «Kopabav», «Asuanocey» u «Camonrem». Kpome Toro, CBOMCTBA
«MapKa» H «Ipober» HacleayiTcd KiaaccoM «I'pysosur» oT 6azoBOTO
Kiacca «Asmomobuiby ) a CBOMCTBA « HAXO0MIeHNe» U «BOJOHU3MeIeHHe»
HacIeAyIoTcA KaaccoM «Asuanocey» or 6asoBoro kiacca «Kopababv».
B crosbue «IToBemenue (meiicTBusA)» OTPAsKEHO HACIeJ0BaHHE NeHCTBUA.

A Tenephb OIpeAe M SK3eMILIAPHI KJIaccoB (00beKTHI) U 3HAYEHUA UX
cBolicTs (Taba. 2.10).

B Tabauue 2.10 MBI ompefenmaM TPH SK3eMILIApa Kiaacca «Ase-
momoGuns» . LA onpefeeHusA 9K3eMILIAPOB (00'BeKTOB) APYIUX KJjac-
COB HEOBXOJMMO aHAJIOrMYHBIM 00pa3oM 3a4aTh 3HaUEeHHUA CBOMCTB.

IlogBoAs WTOT, CcAejaeM BHIBOJ O TOM, 4YTO TaKoe OOBEKTHO-
nHGopManuoHHa MoAe b, O0BeKTHO-HHPOPMALIUOHHAA MOeJb BKJIIO-
yaeT B cebA onMcaHMe HePAPXHUECKOH CHCTeMBI KJIACCOB, MEXAY KOTO-
PHIMM JefiCTBYIOT OTHOIIeHHWs HacJjefoBaHua. [Iaa Kaxaoro kiacca
onpefienfeTca COBOKYIHOCT IPHCYIIIUX €My CBOMCTB U eiicTBHil (I0Be-
JleHHs), YKAassIBaeTCHd, KaKHe CBOiicTBa U IeliCTBUA ABIAIOTCA Hacjaenye-
MBIMY, 2 KaKue — crenupuueckumu. s Kaxaoro obbeKTa, BXOAANIE-
ro B 00beKTHO-HHPOPMAITHOHHYIO MOJe/lb, YKa3hIBACTCH KJIacC, 9K3eM-
IJIAPOM KOTOPOTO OH dABJIAETCSA, a TaKMe KOHKPeTHhle 3HaUYeHHd
CBOMCTB.
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HdononHenue k rnase i

Tabmuna 2.9. CBejleHus# 0 BUgaX TPaHCIOPTA

Hmsa kaxacca CuoiicTBa IloBenenue
(meiicTBus)

Tpancnopm CropocTts JBuxeHne Brepen
MomiHocTs
Ilerna

Aemomobune | CropocTh® lBuxenne Brepen®
MomiaocTn* Jemxenne Hazag™®
Ilena*
Mapxa
ITpoGer

I'pysosur Cropocrs* HOBuscenne Bepen*
MomsoceTs* IBmxeHne Hazam*
ITena*
Mapxa*
ITpoGer+*
I'pysonoabseMHOCTE

Kopabav CropocTs® JBu:keHue Brepen®
MomHOoCTE* I Bu:KeHne Ha3a[
ITena*
Haxoxgenue
Bogouamenienne

AsuaHocey CropocTe* IBuixenue Buepen®
MomuaocTs* I Buixenue Hazag*
Ilena* 3anyck camosera
Haxoxgerne*
Bogousmemenne*

| Konnyecrso camoseToB

Camonem ' Cropocrn® IBusxenue Brepexn®
MomsocTs* JBuKeHVe BBEDX
ITena® I Buxenre BHH3
Hagspanue
MaxcumManbHAA BEICOTA IIOJIETa




2.2. 06beKkTHO-MHDOPMAaLMOHHbIE MOoAenn

Ta6auua 2.10. Ox3eMIIAPELl KJIaCCOB

Hmsa kaacca Hwmsa sx3eMILIApa CroiicTBa 3HaueHHUsA CBOHCTE
Kaacca (o6bexTa)

Aemomoounr | Moi aBToMOGHIBE CropocTs® 130 xm/u
MomHOoCTE* 85 1. c.
Ilena* 156 000 py6.
Mapxa Husa
IIpoGer 10 000 &M

Aemomobunv | ABromoGmas Apyra | CropocTe* 200 xm/q
MomHoCTE* 95 1. c.
Ilena* 180 000 py®.
Mapka BA3-2110
IIpoGer 15000 &M

Asmomobuny | MamuHa cocesa Cropocte® 250 xm/q
MomugnocTs* 408 1. c.
Ilena* 123 000 gona.
Mapka Mepcegec-600
IIpoGer 20 000 xm

KopoTtko o rnasHOM

Q0BbEeKT — YaCTh OKPYsKaloIei 1eficTBUTeIbHOCTH.

06BbeKTHO-HH(MOPMAIMOHHAS MOJAEJb JOJKHA OTPaXXaTh HEKOTOPHIH
HaG0p CBOMCTB, NPUCYIINX 00BeKTY MOJIeTMPOBAHUSA.

Knacc 066K TOB OIpefeIaeT MHOKECTBO 00'beKTOB ¢ ONHHAKOBBIM Ha-
00pOM CBOMCTB U IeHCTBHIA.

B uepapxuax KJIACCOB AeHCTByeT OTHOIIeHHe HAacCJeJ0OBaHHUA MEeXIY
CYIEepPKJIACCAMH M TOAKJIACCAMH.

O6bekTHO-HHGOPMAIIMOHHAA MOJEJb BKJIOYaeT B cebA omucanue
HepapXHH KJIACCOB M OTAEIbHBIX 00'eKTOB C KOHKPeTHBIMH 3HAYeHUAME
CBOMCTB.

75




AononHexue K rnase |l

Q Bonpochl 1 3agaHuna

1. TlpusepuTe npuMepsl 06LEKTOB (He MeHee Tpex), WX CBOHCTB, 3HAUEHMIX
CBOMCTE U IIOBEJEHHSA.
2. 3anan HabOP KJIACCOB, KOTOPHIE COAEPIKAT CBEACHNSA O Pa3IMYHEIX BHAAX OBI-
A TOBOI1 TexHuKH. B cko6Kkax ykasaHbI cBoiicTBa.

BriToBasg TexHuKa
(dupma,HassaHmMe TOBapa,

1eHa)
/ " \ \
Yacel Tenedon IIer1ecoc Tenesusop
(mBer,popma, (uBer) (MomrOCTS) (amaronans sKpasa,
Haaugue KOJIHYEeCTBO
OyAuIbHUKA) KAaHAJIOB)
|
Pagmorenedon

(paguyc peiicTeus)

Hononuure xa)cablii Kiace nosejenneM. ONHUIIUTE BKIEMIUIAPHl KIACCOB
M 3HAYEeHH A UX CBOICTB.
3. Bazann Kinacesl: «@urypar, «DIAUNC», «3aKpamenHEsi KBagpars, «Pas-
é HOCTOPOHHUI TPeyTONBLHUK » , « Tpeyroasruk», «Kpyrs, « Papaobegpennbrit
TPeyroJabHuK», «IlpamMoyronpaux», «Kpagpars. Knaceumbunupyiite stu
00BEKTHI, HCIOJb3YA MEXaAHU3M HacaefoBaHuA. ONHIIHTe CBOMCTEA U ITOBe-
JeHHe KakJ0ro Kiacea.
4. ITna npeameTtHOM o61acTtu « TypucTHUecKue MUPMBI» OMHINATE HAGOD Kiac-
A COB, KOTOPBIE JOKHBI COIEDIKATH CBeeHHA 0 PA3JIHYHBIX QUpPMAX, a TAKKE
00 accopTHMeHTe IIPeJOCTABJSEMBIX TYPOB M ycayr. IloAroToBbTe coo6-
IeHHe.

m EK LIOP: Yactb 2, 3akntoueHue, gononHexue k rmase 2, § 2.2. LLOP Ne 1-5.
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NHZOPMALIMOHHOE

Buabi u TUnbl mogenen

WHdopmaumoHHble Mogenu
HatypHbie ; - ; ;
Mogenu
Bep6anebie| | Mpadmyeckne | | TabnudHbie || MaremaTuyeckue
Onwucanue Tabnuus!
Mogenu obuekta «0BLeKT—CBONCTBOY,
aBToMobunA, MOA""*:&O“"“" «o6bekT-o6bekTs,
camoneta ABOWYHbIE
. €CTeCTBEHHOM
rnobyc, A3blKe VTR
MaHEKeH,
MYTAX,
Kaptbi, KonuyecTeeHHble
MakeT 3gaHus CXEMbl, XapaKkTepucTUKK
nnp. YepTeHH, W CBA3L MeXay
rpadukn HUMK

O6wwme cBoncTBa mogeneun

1

O6bLexTb

MOAENUPOBaHNA:

- MatepuankHeie
obbekTsl;

- ABNeHuA
nNpypoael;

- npoueccsl

OrpanuverHocTs | | HeoaHoaHauocTs | | HasHaueHwe mogenu:
Moaenu: Mogenu: - ynpoweHHoe nogobue
oTpaxaer paaHble Mogenu peansHoro obbekTa;
NHLWL YacTb ogHoro obbexTa, - MCNONb30BaHKe Moaenn
CBOWCTB co3faHHble ANA NPOrHO3WpPOBaHWA
obbekra ANS pasHbix rnoBefeHus peansHoro
MOAenupoBaHus uenei obnekTa




Cucrema
OCHOBHbIX MOHATUN
rnasebl |l

MOLENNPOBAHWE

KomnbioTepHble Mmogenu
(MHcpopmauvoHHBIE MOAENW, peanu3oBaHHbIe Ha KoMnbioTepe)

4 '
YucneHHble MeToabl:
- apwdmeTnieckme cnocobbl
pelweHus nwoboit MaTeMaTM4ecKoin 3afaqm
A
)
- g BbIMMCNNUTENbHbLIA IKCNEPUMEHT:
S E P nccnenoBaqve noseaeHus obbekta
= = MOAENMpPOBaHKS N0 MaTeMaTU4eckon Moaenu
b
2 HarnsgHoe npeacTaBneHyWe pe3ynsraTos:
E 5 L WCNONbL3I0BaHWE KOMMBIOTEPHOW rpadunkv
v = 1 MynsTUMeOMa 4ns NpeacTaBneHus
[ pesynsTaToB pacyera
(]
=
YnpagneHue B peanbHOM BPeMEHMU:
- BbICTpbIe KOMMNBIOTEPHBIE MOZENH,
paboTaoLume Co CKOPOCTLIO (U3NHECKOTO
L ) ynpaensemMoro npouecca
& WmuTauma noeeaeHus peansHon CUCTEMbI
5 CO ChyyaiHbIM (CTOXacTUHECKMM)
x noBegeHueM ee 3MeMeHToB
©
‘:::L =
®
ol
= % = CucTembl MaccoBoro o6cnyKusaHns
==
g =
z 2
3
= TpaHcnopTHbIe CUCTEMbI
i
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Fnaea lli
XpaHeHue u oO0paboTka uHdpopmauum
B 0a3ax AaHHbIX

{00101110100101110101001( OCTpOB Ban 0101000101110100101100111
[01010101011100101110101¢ 1821010100010111010010111
[010100101110101000101101 ( ) 1011001110101010101110010
{11101010001010111101000¢ Ba3hl AaHHbIX 0100101110101001011101010
|oazunonowuololgn%q%{ 1110100101100121101010101011100101110101000101011
inmoaouwmlmm‘l 10100 10010111010100101110101000101101101011015
[01011010100010%11010 10444 0033%Wald910001010111101000010101100|
{0111010010105%001 1110101000101191101011010101101010001011
[10100101100*11010- ! 010111101$00101011000111010010101000
[101110100161110107" 1010§#010101110001100011000101001
[001010110080010110 % Knaccudpukauma T oo :00111010101010111001011101
1010001010%111010000 6 ame Rl anilnm 01003G111010100101110101000101
(101101011™201011010% a3 AaHHbIX 1100%40111010100010101111010
|0001010110901110100105% 1018901011011010110101011
;olalouowuwﬁnml HHH 11,0100001010110001110
|100101010001011101 T 010110101000101110100
110110011101010101, +H-H 01%101001010100010111
[0100101110101001 = 000401110100101100111 |
10101010101110010¢ = 0102p0010111010010111|
{01010010111010100% 001140101010101110010
|1110101000101011110.8 s 101130101001011101010|
1001011011010110101011¢ : 01(.110101000101011
111010000101011000111 : +10109010110110101101
10101101010001011101 10114101000010101100
10111010010101000101 31 cysn um 11014010110101011010
11000101110100101100 brrerr $0100003010110001110100
11010100010111010010 - (MEEE AR 10101101 (i 000101110100101
110011101010101011100 38 L LI i 1010#1010100010111010
1010111010100101110101 1] Cozpanme B HH 01041001110101010101
{110010111010100011010 e e T 10!%0001011101@10
;1110105%133318%81??%L p ENENEENEEEEEEEEaE : _uo.‘loloméogonéa
10101110101 10000f r 101%40101001011101
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3A4echb Bbl y3HaeTe:

» 4TO Takoe 6a3a gaHHbIX

» Kak pacwudposate CYB[]

« kak cospatotcs 6a3bl AaHHbIX

» Kak u3Bne4yb nHdopmaumio n3 6assl gaHHbIX




TKa uHpopmauum B 6azax AaHHbIX

OBHbIE MOHATUA

OcHosHble memblL napazpaga:
umo makoe 6a3a OAHHbLY U UHPOPMAYUOHHAA CUCEMA;
= PenAyUoHHbLE 6a3bl AHHBLX;]
nepeuynbLil K10y 6a3bl OQHHbLX,
munwt nosei.

Yro Taxoe 6asa NaHHLIX H HEGOPMAIHOHHAS CHCTEMA

CymecTByer MEHOXeCTBO Pa3IMIHEIX 06/1aCTei UeIOBEIECKOM AesATe D
HOCTH, CBA3aHHBIX C HCIOJIL30BAHKNEM OIIpeieIeHHEIM 06pa3oM Oprasmuso-
BaHHBIX XpaHWININ HHQopManun. [IpuMepamMu TaKMX XPAHUJIMIL ABJISA-
IOTCH:

» KHHXXHBIN QoHJ 1 Karamgor 6ubIuoTeRH;
¢ KapToTeKa COTPYAHHKOB YUYDeXMJOeHHA, XPaHAIIAACA B OTAese
KafipoB;
s HCTOPMYECKHH ApXHUEB;
XPaHUJIHINEe MEIUIUHCKUX KapT NAIHEeHTOB B PETHCTPATYpEe IO-
JTUKIUHAKHA.

C maBHHMX BpeMeH TakWe XpaHMJIHINA CYLIIECTBOBAJIM TOJLKO Ha Gy-
Ma)XHBIX HOCHTENSX, 4 uX 00paboTKa Bejlach YEJOBEKOM «BDYUHYIO».,
CoBpeMeHHBIM CpeZCTBOM XpaHeHHS U 06paboTkm nogo6HOM uHpopmMa-
OHH ABJAAIOTCH KOMIBIOTEDPHI, ¢ IIOMOIILI0 KOTOPBIX CO3JAIOTCHA 6albl
JdaHHbLX.

Baza pammeix (B]Il) — onpegenesHbIM 00pa3soM OpraHmnso-
BaHHAaA COBOKYITHOCTh JAHHBIX, OTHOCAINUXCA K OIpeIeieH-

| HOH npeaMeTHOH 06/1acTH, NIpejHasHAYeHHAA IJIA XPAHEHUS
=" BO BHEITHeH NaMATH KOMNLIOTEDA M IOCTOAHHOIO IIPHMe-
HeHHUs.

HAnsa xpasesus BJl MokeT MCHONB30BATHECA KaK OAMH KOMIIBIOTED,
TAaK 1 MHOXEeCTBO B3AHUMOCBA3AHHBIX KOMIBIOTEpPOB.

B nepsom ciyuae 0asa JaHHBIX HA3bIBAeTCH IEHTPAJIU3OBAHHOM.
Eciu pasnuyanble 4acTH OXHOM 6askl JaHHBIX XPaHATCA HA MHOMKECTBE
KOMIIBIOTEPOB, 00 beIHHEHHBIX MeKAY c060ii ceTwio, To Takaa BJl Hassi-
BaeTCsH pacupenesieHHOM.




OcCcHOBHbIE NMOHATUS

Baskl JaHHBIX OBIBAIOT (akTOrpadUuecKMMH ¥ JOKYMEHTAJIbHBIMH.

B daxrorpaduueckux B/l conep:raTca KpaTKHe cBeJleHus 06 OIuCHI-
BaeMBbIX 00'bEKTaX, NPeAcTaBIeHHEIe B CTPOro OonpelelleHHON dopMme.
Hanpumep, paxrorpadudeckoit 6asoit Moxer 6u1Th B]l, cogepskamas
cBeJeHHA O BCexX aBuapeicax B aspomnoprax Poccum, MHTepecyromiue
NMacca)XMpoB: a3POIOPT HA3HAUEHHU A, AATY BbLIeTa, BpeM# B IyTH, THI
caMoJieTa, Haaduuue ¢cBoboaHBIX MecT. B BIl oTgena xKaApoB yupemxie-
HUSA XPaHATCA AHKETHLIE JaHHLIE O COTPYAHUKAX: MMA, 0T4eCTBO, I'OJ ¥
MEeCTO POKIAEHUA U T. X.

IoxymenTalbHbIMU GasaMu AaHHBEIX MOTYT 6bITh BJl HcTOpHYecKoro
apxXmuBa WJIM NMOJUKJINHAKHN. B nepsoit B]l conepaTcs NOJIHBIE TEKCTHI
HCTOPUUYECKHX JOKYMEHTOB, B TOM YHCJIe MOT'YT XPaHHUTBLCHA ayAH10- ¥ BH-
Ieo3aIricH HCTOPUUYECKHX coObITHi. Bo BTOpOit — moApo0HbIe 3allUCH O
COCTOSHUU 3M0POBbA MAIMEHTA, O HA3HAYEHHAX Bpadell, Pe3yJibTATHI
aHaau3os 1 0p. CiregosaTenbHo, nokyMmerTaasHada BJI cogep»uT obmup-
HYI0O MH(MOPMAIHIO CAMOr0 PasHOr0 THIA: TEKCTOBYIO, rpaduyecKylo,
3BYKOBYIO, MYJIBTUMEIUHHYIO.

CoBpeMmeHnHbIe MHGDOPMANMOHHEBIE TEXHOJIOTHH IOCTEIIEHHO CTHDAIOT
TpaHHUILY MeX Ay (haxTorpaduueckuMu u fokyMmeHTaiabubiMu BII. Cyme-
CTBYIOT Cpe/CTBa, MO3BOJIAIOINNE JerKo NOAKJII0YATE M060H JOKYMEeHT
(TexcToBBIl, rpadUUeCKUil, 3BYKOBOH) K (paxTorpaduyuecKkoil base AaH-
HBIX.

Cama mo cebe 6asa JaHHBIX He MOMKET O00CIYKHUTH 3alPOCHI MOJIb-
3oBaTeNs HAa DOMCK H obpaboTky mHpopMamuu. Basa ZJaHHEIX — 8TO
TOJIBKO «HHGMDOPMAIIMOHHEBIHN cKIam» . Obcay:XHBaHHe IOJIb30BATENA OCY-
1ecTBAsAeT UH(pOPMAIITNOHHAA CHCTEMA.

HudopmanuonHas cucTeMa — OTHOCANIAACA K ONpeJelleH-
HOH NIpeaMeTHOH 00JacTH COBOKYIHOCTL 0a3bl JaHHBIX H
BCEero KOMILIEKCa AIApATHO-IPOrPAMMHEEIX CDeJICTB AIA ee
XpaHeHHA, H3MEeHeHHA U DOMCKAa HHpOopManuy, IJId B3aHMO-
JAEeHMCTBUS C IOJIB30BATEIEM.

IIpuMepaMu HHGOPMAIIMOHHBIX CHCTEM ABIAIOTCH CUCTEMBI IPOJAKH
GM/IeTOB HA MACCAYKUPCKHE I10e3a U CaMOJIeThl.

Peaauunonusbie 6a3bl JAHHBIX

Wudopmanua B 6a3aX JaHHEIX MOXKeT OBITH OPTaHHM30BaHA I10-DA3HO-
My. Yaime Bcero MCHoIb3yeTcs TabJIndHbBIH CI10c00.

Pensuuonnsie 0a3bl JAHHBIX HMelOT TabAHYHYI0 GQopMy
OpraHMU3aINH.




XpaHeHue n 0O6paboTka uHpopmauum B 6a3ax gaHHbIX

B uem e ux npeumyiiecTso?

I'maBHOe KOCTOMHCTBO Tabaul — B UX MOHATHOCTH. C TaGJIMYHOMN HH-
¢opmanmeil MBI MMeeM AeJ0 NPAKTHYECKU Ka)KAbll JeHb. 3arjaHuTe,
HamnpuMep, B CBOH JHeBHHK: PACIHCAHHEe 3aHATHI TaM IpeACTABIEHO B
Buzie Tabaunbl. Korga MEI npuxoguM Ha BOK3as, CMOTPUM PACIMCAHHE
anexTpuueK. Kakoit Buz oHO HMeeT? I10 Tabaunal A eme ecTs Tabauia
(dyrbonpHOrOo ueMnuoHata. M »ypHAN yuMTeNsi, KYAa OH BHEICTABIISET
BaM OLIEHKH, — TOKe Tabauna.

BuauTe, KaK MHOTO IPUMEPOB, ¥ MX eIlle MOKHO IIPOAOIKNATE. MEI
HAaCTOJIbKO NPHUBBIKJIM K TabsumaM, 9To 06EIYHO He TpebOyeTcia HUKOMY
00BACHATE, KAK MMH I0Jb30BaTheA. Hy passe uTo MaleHEEKOMY pefeHKY,
KOTOPBIH TOJBKO YYUTCH YUTATD.

B penanmonsbix B]l cTpoka Tabaunbl Ha3eIBAETCA 3AIMCHIO, 4 CTOJ-
6er; — moseM. B o6imem Bujie 3TO BRITJIAIUT TAK:

moJie 1 moJte 2 noJe 3 noJje 4 A

ganuenr 1 | ... [ oo |

3anuch 2 o0

. e e DR . a .. | == ‘

Tabauner 2.1-2.5 (§ 8) 6yzeM B manpHeilIeM paccMaTpUBATL KAaK
npuMepsl HHQOPMAIMY, NPUTOJHOM AJA OPraHU3AIlUuM PeNAIMOHHBIX
6a3 TaHHBIX.

Kaxnoe nmone tabGaummel mmeer mMsa. Hanpumep, B Tabaumme 2.2
«IToroga» umena mouseii takue: JEHb, OCAIIKH, TEMIIEPATYPA,
HTABJIEHHUE, BIIAYHOCTE.

OpHa 3anuck cofepKUT HHGOpMAIKo 06 ogHOM 00'BeKTe TOM peasb-
HOH CHCTeMEBI, MO/ie/Ib KOTOPO# IpecTaBjeHa B TabauIe.

Hanpumep, nomamuas 6ubanoTeka — 3TO MHOKECTBO KHHUI'. 3HAUHUT,
OTJeJbHEIHM 00'BEKT TAKOH CHCTEeMEl — 3TO0 KHITA, M OJHA 3aluch B 6ase 1aH-
HBIX «Jlomantaas 6ubamnorerkas (Taba. 2.1) — aTo urdGopManusa o6 oxHOM
KHUTre u3 OubInoTexkn.

ITons — »T0 pasnHUHEBIe XapPaKTEePUCTHKHU (MHOT LA FOBOPAT: ATPHOY-
ThI) 00BbeKTa. 3HAUEHU A I10JI€H B OHOHM CTPOKE OTHOCATCHA K OMHOMY 00b-
eKTY.

B pensimmonHO#l 6aze MaHHBIX He NOJMKHO OBLITH COBIIAIA-
IOMUX 3ATIACeH.




OCHOBHBIE NOHATHUA

IlepBrunsii KI0Y 62361 JAHHBIX

Pasnbie moJis oTINYa0TCA UMeHAMU. A YeM OTJIIM9alTCA APYT OT APY-
ra pasHble 3anucu? 3alUCH Pa3IHYAIOTCA SHAYCHUAMHU KItoueit.

% IMepBuunbIM Ka04oM B 0ase JaHHBIX HA3BIBAIOT Hole (HIH
) ]|~ COBOKYIHOCTDH moJie), 3Ha4YeHue KOTOPOro He IOBTOPAETCH Y
PAa3HBIX 3aIIHCEH.

B Bl «omainusas 6ubamnorexkas pasHble KHUT'M MOT'YT MMeTh OZHOTO
aBTOpAa, MOT'YT COBIIAIATEL HA3BAHHA KHUT, I'OJl U3JaHUA, Monka. Ho uH-
BEHTAPHBIA HOMED V Kaskgoi kuurn csoi (more HOMEP). On-To 1 aBs-
eTcs IMepBUUYHEBIM KJIIOUOM JJIs 3anuceil B aToii 6ase ganHbiX. IlepBuy-
HeiM KJaodoM B B]l «Iloroga» ssnsaercsa none [JEHD, Tak kak ero sHade-
HHE He TOBTOPAETCHA B PA3HBIX 3allHCAX.

He Bcerga ypaercs onpeaennTs OAHO IMoJie B KayecTBe Kiaoua. IlyeTs,
Hanmpumep, B 6ase JaHHBIX, KOTOpasg XPaHUTCA B KOMIbIOTEpe yIpaBJe-
HUA 00pasoBaHua 00/IaCTH, COAEPIKATCA CBENeHHA O BCeX CPeIHUX IIKO-
JaxX pallOHHBIX IeHTpoB (Tabi. 3.1).

Taonuua 3.1. IIIkons:

Topon Homep JAupexTop Anpec —m—'l‘ene(pon
IKOJbI
KEpiokos 1 Hranos A.II. IIymkwuna, 5 | 4-12-35
IIagpunCcK 1 Crpoes C.C. Jlecnas, 14 |4-23-11
[TagpuHCK 2 Heanos A.II. Mupa, 34 4-33-24

B rakoii Tabaune y pasHbIX 3anuceil He MOTYT COBIIACTE TOJIBKO OJTHO-
BpemenHo a8a nonas: 'OPOIl v HOMEP IITKOJIBL. 3Tu gBa mojs BMecTe
obpasyior cocraBHoit Kawu: 'OPOI-HOMEP IIKOJIBI. CocraBuoit
KJIIOY MOJKeT COCTOSATH ¥ GoJiee UeM M3 IBYX IIOJIEH.

Tunel nojaei

C KaXIbIM IIOJI€EM CBAS3AHO ellle OAHO OYeHb BasXKHOoe CBOMCTBO — THII
moJd.




a uHdopmauun B 6azax gaHHbIX

THI NoNA OIpee]deT MHOMKECTBO 3HAUEHMI, KOTOpPHIE MO-
JKEeT IPHHHUMATHE JaHHOe I10JIe B Pa3/IMYHBIX 3aIHMCAX.

B pensaumonHbix 6azax NaHHLIX HCIOJIb3YIOTCH YeThIpe OCHOBHBIX

THUIA TOJA:
YHUCJIOBOMH;
CHMBOJILHBI
mara;
JIOTHUYECKHI.

YHcaoBOMH THII HUMEIOT [0JIf, 3HAUEHHA KOTOPBIX MOTYT OBITh TOJBKO
yucaamu. Hanpumep, B BIl «Iloroga» TpH OIS UMCIOBOIO THIIA:
TEMIIEPATVPA, DABJIEHUE, BJIAKHOCTE.

CHMBOJBHBIN THII UMEIOT MOJs, B KOTOPBIX OYVAYyT XpPAHHUTHCHA CHM-
BOJILHBIE IIOCJIEOBATEIBHOCTH (CJIOBa, TEKCTHI, KOABI U T. 11.). [IpuMepa-
MH CHMBOJBHEIX nojneit asaaorced nona ABTOP m HASBAHUE B BI]
«TomamHuaa 6ubnauorekas; moae TEJIEDOH 8 Bl «IIlxoasr».

Tun «JaTa» MMeEIOT II0JfA, CoAep:Kallue KaJleHIapHbIe JaTkl B hopMe
«JleHb/MeCHIl/Tox» (B HEKOTOPLIX CAYUYAAX HCIOIbB3YeTCA aMePUKAHCKAs
dopma: mecarn/geHs,/Tox). Tun «gata» umeer noJie JEHD 8 BII «Iloroga».

JlormuecKMii THII UMEIOT [10JI51, KOTOPBIE MOT'YT IPHHUMATE BCETO ABa
3HAYEHUA: «Ja», «HET» HJIN «HCTHHA», «JIO¥Kb», HJIU (IO-aHITIHHACKH)
«true», «false». Ecaiu ABoMYHYI0 MATPHITY IPEACTABHTE B BH/IE PEIALH-
ouHoit B]I (Taba. 2.4, 2.5), To ee mosiaM, cofgepxainum sHaveHne O manm 1,
yA0OHO MOCTABUTE B COOTBETCTBHE JIOTHYECKHI THII.

Hrak, B IOJAX HAXOAATCSA 3HAUCHHU A BEJIMUHH ONnpedeseHHbLX MUN0E.

Ot Tuna BeIHWUYMHEI 3aBHCAT Te AEHCTBHA, KOTOPEIE MOMKHO
C He¥ MPOU3BOAHTE.

Hanpnmep, C YACJIOBBLIMH BEJIHYHMHAMH MOXXHO BBINOJHATH apupme-
THYEeCKHEe OIlepanuy, a C CHMBOJIbBHBEIMH H JIOTHYECKHUMH — HeJIb34.

KOpOTKO O rnaBHOM

Basa maHHBIX — omnpeneneHHLIM 00pa3soM OpPraHM30BaHHAS COBO-
KYIIHOCTE HAHHBIX, OTHOCHAIIMXCHA K ONpeJeJeHHOM IIpeMeTHOM objac-
TH, HPEIEEB.BH&T-IQHH&H AJIA XpaHeHHnudA BO BHeIIHeH IaMATH KOMIIBIOTEDA
U IIOCTOAHHOTI'O IPDMMEHEH A.

dakTorpadbuueckas B]l comep:XuUT KpaTKue cBeJleHUs 00 onHCHIBae-
MBIX Oﬁ'I:EET&X, npeacraBjIieHHBIE B CTPOI'O OIIpeJeJIEHHOM cbopma're.




OCHOBHBIE MOHATUSA

HoxymenranbsHas Bl comepsuT o6mupHYIO HHOGOPMAIHIO CAMOTO
PAa3HOTO THIIA: TEKCTOBYIO, rpa@HYecKyio, 3BYKOBYIO, MYJIbTHMe-
OUMHYIO.

PacnpeneneHHoM HassiBaeTcda 6asa JaHHBIX, Pa3HbIe 4acTH KOTOPOH
XpaHATCA Ha PA3JIHYHBIX KOMIBIOTEpPax CeTH.

WUupopMalmoHHAA CHCTEMa — 3TO COBOKYIHOCTE 0a3hl JAHHBIX H
BCEro KOMILJIeKCa alNapaTHO-IPOTPAMMHEIX CPEJICTB [JIA ee XpaHeHud,
HM3MEeHEeHHUA H IIOMCKA HH(OPMAaIUH, AJA B3aUMOAeHCTBHUA C IOJAb30Ba-
TeJeM. '

Pensinuonable 6236l faHHBIX UMEOT TabJIuuHyI0 opranusanuio. Crpo-
Ka TabauIIbl HA3LIBAeTCS 3alIUChI0, CTOJI0eI, — II0JIeM.

Tabnuna uMeeT IePBHYHBIN KJII0Y, OTIHYAIOITANA 3aITHCH IPYT OT IPY-
ra. Karouom MosxeT OBITH OLHO 1OJIe (IPOCTO KJII0Y) MJIN HECKOJIBKO 110~
e (cocTaBHOM KJi04).

Kasxmoe mose TaGIUIIEI IMeeT CBOE YHUKAIBHOE UMA B TUII. Tun onpe-
JesseT, KaKkoro poja nHGOPMAINA XPAHUTCA B IIOJIe ¥ KaKue JelicTBAA
¢ Hell MOXXHO IIPOUBBOSHTE.

B B]I ncnioib3yioTes YeThIpe OCHOBHBIX THIIA IIOJIeH: YMCA0BOM, CHM-
BOJIBHBIH, JIOTHYECKHI, «IaTa».

Bonpocbl 1 3agaHus

1. Yro Takoe Gasza faHHBIX?

2. B uem pasnuune Mex 1y haxTorpapruecKuMH U J0KyMeHTanbHbIME BII?

3. Yro Takoe pacupegenesnasa BI[?

4. Yro Taxoe nEpopManuonHas cucrema? IIpuBeaure npumMepsl HHGOPMAIT-
OHHBIX CHCTEM.

5. Yo BHI 3HAETE O peaANHOHHOMK BJ1?

6. Yro Takoe sanuck, noge? Kaxkyio nabDOPMALIHIO OHHU COAepKaT?

7. Onpepenure wuMeHa mojed B Tabmumax «JlomamHasa OubGamorexas

(rabua. 2.1), «Iloroga» (Tabn. 2.2), «Ycuesaemoctb» (Tabu. 2.3), «DParyib-
raTuBbl» (Tabua. 2.5).

8. Yro rakoe nepsuusbiii Kiaou BI? Kakue ObiBaoT Kiroun?

9. HazoBuTe 00'BEKTHI, CBEJEHUA 0 KOTOPBHIX COJAep:KaT 3amucH 06a3 JAaHHBIX
«IToroga», «YcneBaeMoCTh», «@akynpTaTuBel» . Onpeneanre KIOUYHA 3aIH-
ceit B aTux BII.

10. Onpegenure caeayiOIHe MOHATHA: HMS II0JS, 3HAYEHHE IIOJA, THII IO,
Kaxwue 6r1Bator e nosueit? Kakne BeIMYuHE OIpefenser KA/ bl U3 TH-
moB?

11. OnpegenuTe THOEI Beex mojel B Tabaumax «Jomamreas 6ubauorexas,
«IToroma», «IIIKOIEI».
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XpaHeHune v 00paboTka nHdpopmaumm B 6azax AaHHbIX

12, Onpegnenure cTpyKTYDPY (cocTas moseit), KIOYHA U THIBI TOJeH A pesdliu-
OHHEIX 623 JaHHBIX O] TAKMMH HA3BAHUAMM:
«CTpaHBI MUpa»;
«Mou OfHOKJTACCHUKH » }
« «KnHOQHUIBMEI»;
» «TenedoHHBIN CIPABOYHHEK »;
» «Mom mocelieHHuA Bpada».

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

ITO Takoe cucrema ynpasneHus
13aMMN A aHHbIX

OcHo8Hble meMmbL napazpagda:
HA3HAYeHUe cucmembl ynpasierus 6a3amu OaHHbLY;
« KomaHnda omkpbimus 6a3v. JAHHBLX;
« Komanda 8vl60pKU.

HazHaueHue cHCTEMBI yYapagBJjieHHus 0azaMHu JaHHBIX

¥Yoxe MHOTO pas roBOPHJIOCE O TOM, 4TO JI0OYI0 paboTy KOMIOBIOTED
BBITIOJIHAET IO/ yIIPABJIeHUEeM IIporpaMM. 3HA4YUT, U JJid paboTel ¢ 6asa-
MH JaHHBIX TpebdyeTcd cienuaabHOe IporpaMMHoe obecneuyenue. Taxoe
nporpaMMmHoe ofeclieyeHHe Ha3bIBaeTCA CUCTEMOM yIIpaBiaeHua 6azamMu
IaHHBIX UK cokpamenHo CYB/L.

ITIporpamMHOe obecrieueHne, IpeJHA3HAUEHHOE IJ1A paboTh ¢
6asaM¥ JaHHBIX, HA3LIBAETCH CHCTEMOM ynpaBjieHusa 6azaMmu
maaHBIX (CYB/).

Cucremsl, paboTaolnue ¢ peJIA0UOHHBIMY 0a3aMi JaHHBIX, HA3bIBa-
torcdA peaauuoHasIME CYBJI. C momomisio penanuonsoi CYB] mosxHO
pabGoraThk Kak ¢ oAHOTAGIMYHON Gas30ii JaHHBIX, TaK U ¢ 0a30i, cocTos-
el 13 MHOYKECTBA CBA3AHHBIX MeMKAy coboil Tabnun. 31eck MBI OyaeM
PACCMATPUBATE TOJBKO OHOTAGIMUHBIEe DA3EI JAHHEIX.

C nomougsio CYBJI BeI OyeTe co35aBAThL TAOJIHUIEI M COXPAHATE UX HA
AucKe B Buze daiinos. Kaxaerii ¢paitn umeet cBoe umA. Eciu BB camMu co-
3maeTe TabaIHIy ¥ cOXpaHsAeTe ee B (haiiie, To caM¥ ¥ IPUAYMBIBAeTe UMA
nnsa daiaa. Eciu sxe BeI XoTuTe paboTaTh ¢ yiKe roToBoi 6as3oii, To BEI
IOJKHBI Y3HATH, B (paiijle ¢ KAKMM NUMeHeM, Ha KAKOM JHCKe U B KAaKOM
KaTaJiore oHa XpaHUTCH.




Y10 Takoe cucTtema ynpasneHms 6asammn gaHHbIX

KomaHnaa oTKpBITHA 6a35I JaHHBIX

3%—: 1 nsa Toro utoGbl HauaTh paboTy C NOATOTOBJIEHHONH 6Gasoi
o IJAHHBIX, HY3XHO OTKPBITE (paiiia, B KOTOPOM OHA XPaHUTCH.

JenaeTcs 3TO ¢ MOMOIIBI0 KOMaH/ALI OTKPBITHA (haiina.

ITpumevwarue 1. B Hammem yueGHHKe He Oy/jeT onmuceIBaThes paboTa ¢ pe-
ansuoit CYB]I. X MHOro, mOCTOAHHO MOABJISIOTCA HOBHIe. B pasHbIx
CVB]l pasimunslii uaTEpdeiic, A3bKk KoMaH]. Kaxk npaBuiio, B HUX HC-
MOJB3YIOTCA aHruiickue Tepmunsl. [lanee 6yner onuceiBaThea paboTa ¢
HEKOTOPOH YCJIOBHOM (rumorernyeckoii) pensnmuonnoit CYB]I, «moHuMMa-
IoIei » KOMaH/IbI Ha pyccKoM aA3bike. OgHaKo oTa cucTemMa obrajaeT BceMu
ocHOBHBIMHU cBolictBaMu peanbHbix CYB]I. IIpu BRITONTHEHWH 3aJaHMil B
KOMIBITEPHOM KJIACCE BAM IIPEACTOUT CTAThH «IEePEeBOJUHMKAMH» C A3BIKA
runoterndeckoit CYB]I Ha A3bIK peasbHOM CHCTEMEI.

Mger 6yzmem paccmarpuBaTh paboTy ¢ Hamed runmoreruueckoit CYB]I]
B pesKHMe KOMAaHAHOro ynpasienus. CucTeMa BEIBOJUT Ha 9KpaH IOPH-
TJIallleHne MoJab3oBaTena. IIyeTe B KauecTBe TAKOTO IIPHUIJIAIIEHUS BEI-
BOAHTCH TOYKA B HaYasle KoMaH1HOH cTpokH (MEOrne CYB]l mnmeHHO Tak
u paboraroT). Cpasy nocye TOYKH NOJb30BATENIb JOJIKEH BBECTH KOMaHIY
C KJIAaBUATYDHL. ' :

Komanaa otkpeiTus daiia c 6a3oi JaHHBIX UMeeT TAKOH (hopmar:

. OTKPHITh <uMA (aiina>

Hanpumep, ecan daia umeer uma tabl.dbf, To orkpreiBaercs oH 1o
KOMaHe:

. oTEpsITH tabl.dbf

ITpumevanue 2. 30ech A B JaJbHEHIIEM B ONHCAHUAX (pOPMATOB KOMaH
OyAyT MCIIONAB30BATRECSA YIJIOBEIE CKOOKH <...>. 3alHCh B YIJIOBLIX CKOO-
KaxX yKas3bIBaeT HaA CMBLICJ COOTBETCTBYIOINETO 3JeMeHTa KoMaHAbl. Ee
MOXKHO NpeJBapATh NPHA UTeHHHU HapedyHeM «HeKOoTopwli». Hampumep,
3anmuch <uM4dA (haiia> HYIKHO YHTATh TAK: «HEKOTOpoe M4 (haiima».

ITocne oTkpeITHA (haiina TabIAUIA CTAHOBHTCA JOCTYIIHON A paboThl
c He#. YTo MOJKHO JesIaTh ¢ Takoi Tabauieit? Maoroe:
n00aBJIATHL HOBBIE 3AIIMCH;
VIanATH 3allHCH, CTABIINE HEHY KHEIMU;
H3MEeHATHh COAePXHMOe HOJIeI‘:I;
U3MEHSATh CTPYKTYPY TabJaHIbl: YAAIATE UIN JOOABIATE TIOJIS;

® & @ &




(paHeHune n o6paborka nHdpopmauum B 6a3zax AaHHbIX

¢ COPTHPOBATH 3AIIHACH N0 KAKOMY-HHOYAEL IPHHIIHIY, HAIIPpHMeED,
B aI(aBUTHOM NopaAxKe HaMIJIHI ABTOPOB;
IIOJYy4YaTh CIIDABKH, T. €. OTBETEI Ha 3alIPOCHI.

Komanna ssi6opkn

OueBHzEO, OC/IEIHEE — MOJIYUEHHE CIIPABOYHON MHGOPMAIIAHA B OT-
BeT Ha 3alpockl — 3TO OCHOBHAA IeJb, PaJH KOTOPOH co3xaeTcsa Gasa
NaHHBIX.

B GonpmmuHCTBe caydaes CIOpaBKa — 3TO TOMe TabJUIla ¢ MHTepecy-
IOIIUMH II0JIB30BATEJIA CBEIEHHAMH, BHIOPDAHHBIMH M3 0a3bl JaHHBIX.
O=Ha TaxiXe COCTOUT U3 CTPOK M CTOJIOIIOB ¥ MOKET PACCMATDHBATLCH KaK
pPe3yJbTaT «BhBIPE3aHUA» M «CKJIEHMBAHMA» (DParMeHTOB MCXOAHOMN Tab-
auusl, UMutuposats Takyio padory CYB]] MOMHO ¢ IIOMOIIBI0 OyMaK-
HOT'O JIUCTA C pacuepYeHHOM 1 3alI0JTHeHHON Tabaueil, HOMKHNALL 1 KJIed.

Komanna Ber6opru (3anpoca Ha BeIGOPKY) mHGoOpMannu us 6as3sl gaH-
HBIX C [IeJILI0 IOJYUYeHHU A CIPABKH MMeeT cJaeIVIomuil (hopMar:

.BBIOPATH <CIIHMCOK BBIBOJAMMBIX II0JIeH> rae <ycJoBHe BLIOOpa>

ITpumeuanue 3. CioBa, Bxogamue B GOpMAT KOMAHAEI (BBII€JIEHBI KU~
HBIM MIPU(TOM), HASLIBAIOT CAYKEOHBIMA CITOBAMH.

PesynbTaT BRIIOJHEHUA KOMAaH LI BEIBOJAUTCA HA 3KPaH B BUe Tabiu-
usl. Ecoiu HYKHO MOJIYYHUTE HA 9KPaHe BCe CTPOKH U CTOJIOIIEI, TO KOMAaH-
18 BRITJIAZAT CJEAYIOMAM 00pasom:

. BEIOpaTs BCe

CioB0 Bee 0003HaYaeT BEIBOJ, BCEX MOJIeH TAOMHIILI; €CJIH YCIOBHE BhI-
fopa He YKAa3aHO, 3HAYHUT, BEIBOIATCA BCE 3ATIHCH.

O6sruro CYB]I 103BOISIOT IPOCMOTPETE BCIO 0a3y JaHHBIX, He mpube-
ras K KoMaHae BeIOopKH. /1A 3TOro CyIecTBYeT peskumM npocmorpa. Kax
OPaBHUJIO, BCE 3amKcH 6a35I He MOMEeIal0TCA B OJHOM KaJpe SKpaH4a, B Ta-
KOM CcJIydae UCHO0JIb3YeTCcs IPOKPYTKA, T. €. IIOoCJIefoBaTeIbHOe IepeMe-
IIeHWe CTPOK TAOJIHITEI 10 SKPAHY.

Ecam Tpefyercs mpocMOTpeTh JIMIIb HEKOTOPHIE IIOJA 3amucei, To
clIeoyeT BOCIIOIb30BAThECH KOMAaH0M BeIGopKu. Hanmpumep, mycts u3 B
«Tomamuasa 6ubanoTeKa» HYXKHO NONYYHTEH COHCOK BCeX KHHT, COJep-
JKAIMUH TOJTBKO GaMUIHK ABTOPOB M Ha3BaHWA. [IJ15 3TOT0 ClIefyeT OTHATE
KOMAaHIY

.BeiOpats ABTOP, HA3BAHMWE

Hecnonaenue atoil komauael CYB]I mpoucxoauT Tak: u3 Tadmaune: 2.1
BLIPE3aloTCA I10 OUepeaH ABa cToabna, coorsercTByiomue noaam ABTOP
u HABBAHHWE. 3aTeM 0HH «CKJIEHBAIOTCA» B TAKOM yKe MOPAJKE U B UTO-
re mosay4daercsa tabauma 3.2.
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Tadmuna 3.2. PeayabTar BEIGOPKH ABYX moJei us B

 ABTOP HABBAHUE
Benses A.P. ‘-Ienosen-a;(bnﬁnﬂ
Kepryzg 1. Bpogsiru Ceepa
Typrenes U.C. IToBecTu 1 paccKasbl
Ounenra 10.K. HzbparHOE
Benses A.P. ey VVSnes,ma KoI],
THHHHO_BTO.H. be.na
Tonctoi JI.H. TToBecTH U paccKassl
Benses A.P. WsbpanHOE

KopoTko o rnaBHOM

Cucrema ynpasinenus 6aszavmu masasix (CYB]) — aro nporpaMmmHOe
obecneueHre KOMIIBIOTEPA AJ1s paboThI ¢ 6a3aMH JaHHBIX.

Tabaune: Bl xpaasarcsa B Gaiinax.

Pabora ¢ 6az30i TaHHBIX HAYHHAETCA C OTKPLITHA GQaiIoB.

Copaeka — 3T0 TaONIHIIA, COAEPIKANAA HHTEDECYIONIHE T0JILE30BATEeIA
CBeJleHHs, H3BJIeYeHHbIe 13 0a3bl JTaHHBIX.

B xomanpge BeIGOPKH (3ampoca Ha BHIGOPKY) YKASBIBAIOTCA BBIBOJM-
MBI€ IIOJIS ¥ YCI0BMe BhiOopa (yciIioBHe, KOTOPOMY AOJMKHBI ¥IOBIETBO-
PATH BEIGHpaeMEbIe 3aHCH). :

BOI’IPOCbI W 3agaHuA

1. Kax pacmmngpoesiBaerca CYB/1? Kakoso HagHAYeHHE 3TOr0 BUAA IpOrpaM-
MHOTrO obecrieueHusn ?

2. Kaxue CYB]l Ha3bIBAIOTCA PENALMOHHBIMU?

3. Ha xakoM ycTpoiicTBe ¥ B Kakoil Gopme xpasHATca Tabamubl, CO3LAHHBIE
¢ nomoisio pensinuonHoi CYBI?

4. Ilo xakoif KoMaH[e (11 paccMOTpPeHHOM 3Aeck runorerudeckoit CYBIT) mpo-
HMCXOOUT NOJyYeHNe CIIPABOYHON HHE(pOpMATAN?

5. Kak BeiBecTH Ha aKpaH Bcro Tabauny BI?

6. Kax BeIBeCTH Ha 9KpaH onpeelieHHbIe cTOA01 Bl Tabaurnsl BI? Kak peanusy-
eTcaA Taxkas paboTa B TEDMMHAX «BBIDE3ATh» , «CKJIEHTh» 7

EK LUOP: YacTtb 2, rnaea 3, § 11. LIOP Ne 2, 8.
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XpaHeHue n 06paborka nHpopmauum B 6asax AaHHbIX

§12

Co3paHue v 3anonHeHuve 6a3 aaHHbIX

Ocnosnvie membL napazpaga:
" munst u hopmamut noneil 0a3vl OAHHBLY;
" cosdanue HOB0IL 6a3bl JAHHBLX;
" 3anosHerue 6a3vl 0AHHbIX UHGpOpMayuell.

CospaHue 0asbl JAHHBIX CBSA34HO C OIMMHMCAHUEM CTPYKTYPBI GYIyIIuX
Tabnui. 3ToT sTan paboTel BeinoauaAerca B cpeae CYBII. IToav3oeamens
dondicen yrKasamv uMeHa écex noJeil mabiuybl, UX MunbL u popmamast.

Tuns: u hopmMaTsl moei 6a36l JAHHBIX

Tumns! noxeit. Brilre y»ke roBOPUJIOCE 0 YeThIPEX THIAX IIOJIEH: CHM-
BOJIBHOM, UHCJIOBOM, JIOTHUYECKOM M «jaTa». B Hekoropeix CYB]I ncnosas-
3yIOTCA U Apyryhe THOERI IIoNeH, Hanpumep, «Bpemsa», «lleHs Hemeam»,
«Anpec» u np. Kpome Toro, maorue CYB]I mo3BOAAIOT CO34aBaTh MO
tuna «I[Ipuveganue» . [[eso B ToM, 4T0 pasMep CHMBOJILHOTO HOJIA OOBITHO
orpaHWYeH BelWUYuHON 255 cuMeBooB. TekceT Gosblllero pasmMmepa B HETO
yixe He nmoMecTuTcA. IIpuMeuaHue NO3BONIAET XPAHUTE IIPAKTHUECKH He-
orpaHHuYeHHEIH TekeT. OH O0yeT XpaHUTECA B OTAeNBHOM (haiiie 1 Ipy He-
00X0IUMOCTH MOKET OBITh H3BJIEUEH /I8 UTEeHHA.

dopmartsl moaei. PopMaT CHMBOJBLHOTO IIOJS OIIPEAEeNAeT UHCJIO
CHMBOJIBHBEIX IIO3HMIHI, KOTOPEIe OyZeT 3aHMMATE IoJie B 3amucu. Ha-
IpHUMeEp, ecJIW CHUMBOJBHOE moJjie uMeeT ¢opmat 10, To ero 3HaueHUsA
B PABJIMYHBIX 3aNIMCAX MOTYT cogepxars or 0 go 10 cuMBOIOB.

@DopmaT YHCIOBOrO MOJIA O0OBIYHO COCTOMT M3 ABYX UacTeH: NIHHBI K
TOYHOCTH. [[JIMHA — 3TO IIOJHOE KOJIUUECTBO CUMBOJILHEIX IIO3UITHI, BEI-
JeJIAeMbIX IO 3alIMCh YHCJIa; TOUHOCTh — 3TO KOJIHUIECTBO IIO3UIIUH, BBI-
JeJIeHHBIX ITOJ Apo0HYI0 yacTek. Caeagyer mMeTs B BUAY, YTO AeCATHYHASA
3anATasg TOXKe 3aHMMaeT mosunuio. Hanpumep, hopMar 3anucy yucia
123,45 raxoii: gimaa — 6, Tounocts — 2. Ilesnoe uncio, T. €. yucio oes
npobHoit yacTH, uMeeT TouHOCTE 0.

DopMAaT JOTHUECKOH BeJIMYNHEBI CTAHAAPTHEIA — OZWH CHUMBOJI. Haime
BCEr'o UCIOJIL3YIOTCH OMHOOYKBeHHEIe obosHauennsa: T — true (#cTHHA),
F — false (n10:%5). B Hamem yueGHMKE [JIs1 3TUX BEJIMYUH UCIIONB3YIOTCA
obo3HayeHusd pycckuMu Oyxsamu: 1 — uernna, JI — J10Kb.

@opmaT maTel 00BIYHO HMeeT AIHHY 8 cuMBoJioB. IlpaBaa, GeIBaioT
pasHele cTaHgaprel. Mbl OyZeM 3Oech HCIIOJIB30BATH CTAHAAPT
OO0/MM/TTIT (uau OO.MM.ITTT, uaux OO-MM-I'TIT). 3gece O —
obo3HaueHHe uncaa, MM — mecana, I'TTT — roga. Muorga ucnojab3yer-
cda craggapt MM/ /TTTT. BeipatoT 1 gpyrue ob0o3HaYeHUA.




Co3pnanue v 3anonHeHue 6a3 naHHbIX

Ilna npuMepa B Tabs. 3.3 onucansl THIE H hopMaThl 1ojeil us 6assl
naaaeix «I[Ioroga».

Ta6nauua 3.3. Crpyxkrypa rabnaune: «Iloroga»

. Ilone Tun Il.mruinai TouHOCTH
!EI_EHI-; o Hara - 8

|m1/1 A i lVCn’MBioanbn‘fI_" —ml*ltii “
I.a/ﬂ"llririifr’ATfiPAV ” Yucnosoi T __5— o 1
\TABJIEHME  Yucmosot 3 0 |

' BJIAJKHOCTB YucioBoit 3 0

Co3nanue HOBOM 06a3bl JAHHBIX

Cosganve HOBOH 0a3bl JaHHBIX HAUYMHAETCH C OMHCAHUA CTPYKTYDPHI
Tabaunel. ITo Komange

. co3aaTh <uM4d daitna>

[OJIL30BATEIO NpeAJjiaraeTcd 3aloJHUTE Tabauiy Tuma tabamus 3.3.
3areMm HeoOXOAHMMO YKa3aTh NEPBHUYHBIN Kiao4 Tabinuusl. B nanaOM
OpHMepe HEePBHUYHBIM KJK4YoM sBiasgercda nojse JNEHDBb. WUma daiina,
B KOTOpOM OyIeT XpaHUThLCA 0asa JaHHBIX, IOJIB30BATEIb 3a/1aeT CaM.

Yro6Bl OCMBICIHTL STOT 3Tall paboThI, MOYKHO IPENJIONXHUTE CIEeay-
ro1Iyio aramoruio. Ilpeacraeste cebe, 4TO CTPOUTCA OBOINHAsA Oas3a. B Heill
MOHTHPYIOTCA OTCEKH, XOJOAUJILHUKH, KOHTeHHEDBI, AIIUKY /A XpaHe-
Husa Kaprodenas, MOPKOBH, JIYKa, KanycTsl 4 np. IHaue roBops, TOTOBHUT-
CcsA MecTO [JIs XpPaHeHHusI, HO OBOIIM IIOKAa He 3aBosATcd. Ilocae Toro Kak
oBoiIHas 6as3a cosgaHa, OHA 'OTOBA K IIPUEMY OBOIIEH.

B peayabTaTte cozmanus 6a3bl fTaHHBIX MOABJIAETCA QA ¢ yKasaHHBIM
MMeHeM, OnpejeIseTca CTPYKTYpa JaHHBIX, KOTOpEIe OyAyT B Hell xpa-
HuThCA. Ho 6asa nmycras, mEGOpMAaIiLy B HEl MOKAa HET.

3amoanenue 6a3sl JaHHBIX HHQOPMAaIHEH

Temeps HacTaI0 BpeMs 3AMONHATH 043y JaHHLEIMH (II0 AHAJIOTUM —
3aBe3TH OBOIIH). BBOA JaHHBIX IPOU3BOAHUTCA 10 KOMAaH/IE

. 100aBHUTH 3AIIUCH

Beog MokeT BEIIONHATECA Yyepes3 (GopMY, VIUTHIBAIOIIYIO CTPYKTYDY
samuceil Tabaunbl, KoTopas ObLIa oMHCcaHA Ha aTame co3maHua. Hampu-
Mep, BBOJ, IIepBOii 3anucu uepes (popmy B Tabnuny «Iloroma» 6ymer npo-
HCXOJNUTH B TAKOM BHJE:
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XpaHeHue n 00paboTka unpopmauum B 6a3zax faHHbIX

JEHB 15/03/2007 i
OCAIIKH CHer e __I
TEMIIEPATYPA -3,5 |

I ABJIEHUE 746 |
BJIAJKHOCTD 67 |

JobarneHue samucei (BBOI) MOBTOPAETCHA 4O TeX MOpP, IOKA He OymeTr
BBeJIeHA ITOCJIefHAsA 3anuck. Ilociie coxpaHeHud (haiina cosganue 6a3sl
LAHHBIX 3aBepPIIeHO0, U TeNePh K Hell MOKHO 00paIiaThes ¢ 3aIpocaMu.

JIwo6as CYB]I naeT BO3BMOXHOCTE HOJIB30BATEI0 BHOCUTE H3MEHEHUA B
yiKe TOTOBYIO 6a3y NaHHBIX: U3MEHATH 3HAUEHHUA I10JIel, MBMEeHATEs (Qop-
MATHI OJIeH, YAAJIATE OJHH I0JA B fobasaaTs apyrue. O ToM, KaK aTo ge-
naercst B CYB]] Balrero KoMusl0TEePHOTO KJIacca, Bl Y3HAETE HA YPOKe.

KopoTko o rmaBHOM

Oransl cosganusa u sanonaenns BII npoucxogarT B cpene CYB]I.

Ha stane cosganusa B]I coagatores (0TKpBIBaOTCA) (haiIbl A8 XpaHe-
HUA TabJHI, coodilaeTca nHMOPMAIINAA O COCTABE IToJIei 3anuceil, UX TH-
max u (popmaTax.

OcHoOBHBIE THIEI HOJeH, HCIIOJAb3yeMEle B penanuoHHEIX CYB]I: unc-
JIOBOI1, CAMBOJIBHBIN, JOTHUYECKHM, «IaTa».

dopmar onpenesseT KOJIHUYECTBO MO3HUIIHHA, OTBOOUMEIX B Tabauiie
And mons. Jljia 9ucIoBRIX NToJIeil, KpoMe TOro, yKasklBaeTcA KOJIHUYIECTBO
3HAKOB B Ap0o0HO# 9acTH (TOYHOCTH).

ITo xomaHze co3gaThk OTKpBIBaAeTCHA (haiii, onpegenseTcs CTPYKTypa
samucei BJI.

Beox paraeix B B]l HaunHaeTcs 1o KoMaHLe J06aBATE 3aANHCH.

Bonpockl U 3anaHusa

1. Kakas sajaua pemaercs Ha srane cospanus BI? Kakyio wadopMainuio
noJs3oearens ykaseieaer CYB] Ha sTane cosnanusa?

2. Kakue oCHOBHbIE THIIBI II0JIell HCIIOIL3YIOTCA B 6a3aX JaHHBIX?
3. Yro onpenenserca opMaToM ANA PASHBIX THIIOB HOJaei?

4, CocraBbTe TAOJIHITEI ONMUCAHUA THIIOB ¥ (GOPMATOE JIJIA BCeX MoJieii 6a3 JaHHbIX
«Tomameaa 6ubanoreras, « YCIeBaeMocTh», « PakynsTaTUBRI», « [IIKOIBI».

5. Kaxk npoucxogur sanonsenue tabnuns? Kakue olmubKH MoIbE30BaTENA BO3-
MOJKHEBI HA 9TOM aTane?

EK LIOP: Yactb 2, rnasa 1, § 2. LJOP Ne 2, 7.




OCHOBbI NOrvKK: NOrM4ecKue BenninHbl i GopMynbi

§13

OCHOBbI NOrvKu: NorM4yeckKkue BesiMivHbi
u popmyibi

OcHoaHbLe membL napazpaga:
» hopmanvHas 102UKA U Anzebpa N0zZUuKU;
# Jl02UYeCKUE 8eNlULUHbL, ONepayuu, popmyist;
" mabauya UCMUHHOCMU.

TepMHH JIOTMKA IPOMCXOAUT OT I'DEYECKOTO <«JIOTOC», YTO 3HAYHT
«paccyxIeHue», «pedb». J[peBHerpedeckuil punocod Apucroress CBOH
ucese oBaHuA (DOPM NMPaBUJIBHOINO MBIIIIEHHA WUeJOBeKa Hassal ¢op-
MaabpHOM dorukoii. CorsacHo opManbHOM JJOTMKE OCHOBHBIM 3JIeMeH-
TOM pPacCy’XKIeHUHA 4YeJIOBeKa #ABJAETCA BBICKA3BIBAHHE — YMeEepxt-
deHue, komopoe moxcem 6blmb AUGO UCTMUHHBLM, U060 K0KHcHbLM. Hanpu-
Mep, BeICKaseiBaHue «Ha yiInie uaeT HOMKIL» MOMKET OBITH MCTHHHBIM
HJIH JIOKHBIM B 3aBUCHMOCTH OT COCTOSSHUSA IOTOJBI B TaHHEI MOMEHT.

B peayJsibrare aHANM3a NaHHBIX BHICKA3EIBAHHH UeJIOBEK IPDHXOJHT K
YMOBAKJIIOUEHHI0 — HOBOMY BEICKA3bIBAHMIO. PopMasIbHadA JIOTHKA OIIH-
ChIBAET IIPABUJIA OIIPEJIeIeHHS UCTHHHOCTH HJIH JTOXKHOCTH YMO3aKJIi04ye-
HUSA MCXOMLA M3 JAaHHBIX BHICKASLIBAHWH. ApucToTeNh cHOPMYTIUPOBAI
P 3aK0HOB (DOPMAJILHOM JIOTHKH.

JloTmka, KaK pasfesl MaTeMATHKHM — aiaredpa JOrMKM, BO3ZHHUKJIA
B XIX Bexe. OcHoBaTesneM 3TOM HayKM OB aHIMJIMHCKHI MaTeMATHK
Isxopsx Bysns. Ixopm:x Byae BrepBhle IpHMeHNJ anredpandecKue Me-
TOABI AJIA PeIlIeHU A TPAJHUIIHOHHEIX JIOTHYeCKHX 3a/layd, KOTOPbIE 10 9TO-
ro peliajguck MeTONAMH PACCYMIEHWH, COTJIacHO (JOpMAaJbHOH JIOTHKE
ApwucToTrens.

IlepBoHauaJIBbHO PA3BUTHE MATEMATHYECKOMN JJOIHKH HOCHJIO HCKJIIO-
THTENbHO TeopeTHYecKUil xapakTep. B XX Beke c m3o0peTeHHEM CHCTEM
aBTOMATHYECKOI'0 YIPaBJIeHHsdA, C IOABJIeHHEeM KOMIBIOTEPOB, C PA3BH-
THEeM KOMIBIOTEPHBIX MEeTOLOB 00paboTKki HHMOPMALMK JIOTHKA IPHOG-
peTaeT BaKHOE IPUKJIaJHOE 3HAYEHHE,

K OCHOBHBIM NOHATHAM a.nreﬁpm JIOTHKH OTHOCHATCH: J02UYecKas ae-
JAUYUHA, JoZuvecKasd onepayus, jJozuieckas qbop.uy.na.

JlormuecKkHe BeJIHIHHBI

Aunrebpa JIOTHKH OIIEDHDPYET C J0ZUYECKUMU 6€LUYLUHAMU, KOTODEIE
NPUHUMAIOT BCETO [[BA 3HAYEHUA: « HCTHHA» WU «J0XKb» . CllemoBaTesnnb-
HO, KakJad TaKasd BeJIMYMHA MOYKeT OBITh COMOCTaBJieHa HEKOTOPOMY




XpaHeHue n o6paboTka nHdpopmauum B 6a3zax AaHHbIX

BRICKasbIBauui0. OgHaKo anrebpa JIOrMKH — 3TO (DOpMAaJIH30BaHHAA Ma-
TeMaTH4YeCcKasd JUCIUILINHA, II03TOMY JIOTHUYECKAS BeJIMYMNHA He JOIIKHA
0053aTeILHO HMETh KOHKPETHBIHN COLepKaTe IbHEII CMBICI.

Kak npuuaTo B anrebpe unces, B ajrebpe JOTHKH JOTHUECKHe BEJIH-
YHHBI MOTYT OBITH KOHCTAHTAMH U IePEMeHHLIMH. JIorHuecKe KOHCTAH-
ThI 06o3Havarorca aubdo ciaosamu UCTHUHA u JIOWKD, mu6o no-anrami-
cxku TRUE, FALSE. Jlorunueckie nepeMeHHble 0603HAYAIOTCH CUMBOJIH -
JeCKHMH (OyxBeHHBIMEU) umenamu: X, A, Z, D2 u 1. n. Anre6pa uucesn
paboTaer Ha YHCIOBOM MHOYKECTBE 3HAYEHHH BeJIWYMH, KOTOPLIMH OHA
onepupyet. MHOecTBO ynces 6eckoHeuno. Anzedpa nozuku padomaem
HAa MHO}NCecmee, cOCMOAUeM 6cez0 U3 08YX 3HAYEHUN: «UCTUHA»
U «0JCb» . B 3TOM CMEBICIIE OHA IIPOIIE aJIredpsl YHCe.

Jloruyeckue onepamun

B anrefpe 1OruKu MMEIOTCA IIECTh IOTHYECKUX omepaliuii. OHU Ha3bI-
BAIOTCHA TAK:

1) orpunanne (MHBEepCHH);

2) morudeckoe yMHOKeHNE (KOH'BIOHKIIHA);

3) IOTHYecKoe CcaoKenne (U3 bIOHKINA);

4) pazfenuTeNbHAsS IU3BIOHKIINA;

5) cnegoBaHMe (MMILTHKAIIMA);

6) SKBHBAJIEHTHOCTD.

ITepBBle TPH ABIAIOTCA OCHOBHBIMM JOMMUYECKMMU oneparnuaMu. Tpu
IocJiefHNe MOTYT OBITE BRIpasKeHbI Yepe3 OCHOBHEBIe onepatiuu. I[losaTomy
B JaJbHelileM MBI Oy/ieM pacCMaTPUBATE TOJBKO TPH ONMEPALUH: OMpPU-
yaHue, 102uiecKoe YMHONCeHUe U J0ZUYeCK0e CIONCeHUe.

IIpaBuya BRIOJTHEHU A JIOTMYECKUX OIIEPAIME HETPYAHO 3alIOMHHATD.

Onepauus OTpUIAHMS M3MEHAET 3HAUEHHEe JIOTHYeCKOH BeJHYHHEI
Ha IPOTHBOIOJIOMHOE: HE UCMUHA = JI0JCb; He J0Xb = ucmuna. Jns
0603HAYEHNA OTIePAIIMH OTPUIIAHMSA UCHOJNB3YIOT YACTHILY «HE».

OTpunanmne — OZHOMECTHASA ONEPAIHs, T. €. OHA IPHUMEHSAETCA K O/~
HOMY omepapay. Omepamuu JOTHYECKOT0 YMHOMKEHHA MU JIOTHYECKOTO
CTIOXKEeHUA — JABYXMECTHEIE.

PesynsraTom mormgeckoro ymuoskenus 6yaer MCTHHA, ToabKo ecn
MCTHHHBI 3HAYEHNA 000MX ONEePAHAOB: UCMUHA U UCMUHA = UCMUHA.
Bo Bcex ocraneHBIX caydasx pesyabsrarom 6yaer JIOMKD. Ilns oboszuaue-
HHUA OIIePAlHH JOTHYECKOT0 YMHOKEHUA UCTIOJIB3YVIOT CBABKY «H».

PeayasraT normueckoro caosenus — JIOMD ronsko B Tom cayuae,
ecsiz 06a onepauga nmeroT sHavenue JIOMD: zoxs uau noxce = noxs. Bo
Bcex ocTanbHbBIX cayuaax Oyger MCTUHA. Ina o6o3HaueHUA OIepaIril
JIOTUYECKOTO CJIOMKEeHHSA UCIIONb3YIOT CBASKY «HIIH» .




OCHOBbI NOrUKK: NNIOrMYecKne BeNnninHel u Gopmynbi

Tabauna Ha puc. 3.1 HJUIIOCTPHPYET BCe IIPABKJIA BRITIOJIHEHUA TPeX
Jormyeckux omepammii. Taxyio TabauIy HashIBAIOT TAOJAHLEH MCTHH-
HocTH. B Heii 6ykBamu A u B 0603HaueHEI IOTHYECKHe onepad/ibl. Beau-
uynaa UICTUHA o6ossauerna nudpoii 1, nornyeckas sernanna JJOHD —

muppoii 0.

A | B |AwB | AumB d
oo o 0 1
o |1] o 1 1
1 o | o 1 0
1 TFog- ey 1 0

Pue. 3.1. Tabnuna ICTHHHOCTH

Jlornueckune copmMmyant

B anrebpe uncelI CyI[eCTBYET IOHATHE aaredfpandecKoro BEIPaKeHns
uau opmyasl. Bor mpumep anreGpamueckoro BeipaskeHusa: (a + b).
AHaJoTOM 3TOr0 NOHATHA B ajiredpe JOTHKH ABIAETCHA NOHATHE JOTUYe-
CKOT0 BEIDAYKEHHS MU JOTHYecKoi hopMy k.

Jlorndeckas GopMyIa MOKET BKJIIOUATE B ce0s JIoTH4ecKne KOHCTaH-
THI, JIOTHYECKHEe IepeMeHHbIe, 3HAKH JJOTHYecKHX onepamuii. [lna Bousa-
HUA Ha IOCIeL0BATEeIbHOCTE BHIIIOJHEHNA Ollepanui B JOTUYeCKHUX Gop-
MyJaX MOTYT MCIOJIb30BaThCA CKOOKU. [IpuMep Jormueckoii opMyabl:
He (A u B) mmu C. 3pecs A, B, C — jgoruyecKrue BeJIMYUHBIL.

IIpu 3anucu JoruvecKux (GopMyJI ciaeAyeT YYUThIBATE CTAPIIHHCTEO
JIOTHYECKHX omepanuii. JloruuecKkue omepanmuy B MOpAAKe yObIBaHHA
cTapHIMHCTEA (ele FOBOPAT — PAHra) PAcIoIaralTcsd TaK:

1) orpunanue (2e);

2) KOHBIOHKIUA (M);

3) U3 BIOHKITNA (HMIH).

Kak ¥ B uHcJIOBOH anrefpe, B MEePBYI0 OYepelb BRIMOITHAKTCA Ollepa-
muu 6oJsiee BBICOKOTO paHra.

IIpumep 1. na caenyomux JorudecKkux GopMys DHPpPaMu CBEPXY
yKasaHa MocJIef0BATeILHOCTE BEINOJTHEHUA OIIepAITHi:

i | 2 2 1 2 -, P | 1 2
se AuB, AnvmmBuC, AuBumueC, (Aumi B)uC.
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IIpamep 2. Beruncaum 3HaAYEHME TOTHICCKOH (DOPMYIIBI
He (A u B)umu C
NpH ClAeAYIOIUX 3HAYEeHMAX MepeMeHHBIX: A = JIOMD, B = ICTHUHA,
C = JIOKb.

IlopsAnox BEIYMC/IEHMSA TaKOW: CHAYasJa BLITOTHAETCA ONEPALHA B
cxkobkax (u), 3aTeM oTpHIaHue (He) U HocaeaHel Ollepallis JIOTHIECKOTO
CHIOXeHus (Hau):

1) JIOKB u UCTUHA = JIOKb;

2)me JIOKD = UICTHUHA

3) ICTUHA wnmm JIOMKH = UICTUHA.

CrnenosarensHo, B peayibTare noaydeHo 3Havesne MCTHUHA.

YT06BI HOTYYUTH BCEBO3MOXKHBIE 3HAUEHHUSA JOTHYECKOH (POPMYIIHI,
HYKHO [JIA Hee IOCTPOUTE TabIHUILY HCTHHHOCTH. B Tabaniie HCTHHHOCTH
nepefupaTCs BCe BADHAHTHI 3HAYEHU N IePeMEeHHbIX,, BXOAAIIMX B (hop-
Myay, ¥ I8 KaXKJO0r0 BAPMAHTA BEIUHCIAETCHA Pe3yJbTaT. [[OCKONBKY
KaKaad IepeMeHHasa MOXKeT IPHHUMATE TOJIBKO ABA 3HAUEHU A, TO YHCIIO
CTPOK B TabyuIle HCTHHHOCTU AJsi GOPMYJIBI, COEpIKaIIei n mepeMes-
HBIX, Oyzer pasHo 27,

IIpamep 3. ITosyumm Tabaumy HCTHHHOCTHM JAJI8 DPACCMOTPEHHOMN
BaIIIe popmyibl He (A u B) nau C. ITocKoabKY OHA COAEPKUT 3 epeMeH-
HBIE, TO Tabauna 6yaer uMers 8 crpok (23 = 8).

A B|C AnB | me(AnB) me(AnB)mmC

o|lolo| o 1 1
lolo 1] o 1 1
o1 0] o 1 1
R TR B 1 1
1/olo]| o 1 1
10 1] o 1 1
1]1]0] 1 0 0
1|11 1 0 1

Cron6usl cieBa HaNpPaBo PACIIOIOMKEeHbI B IOPAAKE BRITIOJHAEMbIX OIe-
pauuii. Orasanocs, uTo fansas Gopmyia nprHEEMaeT sHaueHne MCTHHA
BO BCeX ciaydaax, Kpome ogHoro: A = UCTHUHA, B = HWCTHHA,
C = JIOMKb. B atoM cayuae ee saagenne — JIOMKD.



KopoTko o rmaBHOM

dopMaabHAA JOTHKA — HAayKa 0 (JOpMax JOrMYeCKHUX PaccyJeHui,
ocHOBaHHAA ApucCTOTENEeM.

Anrefpa IOrHKH — MaTeMaTH4YeCKHH anmapar JIOTHKH.

Jlornueckas BeIMUMHA: KOHCTAHTA MJIH IlepeMeHHAas, IPUHUMAOIIa g
saavenusa UCTHUHA nnu JIOMKD.

OcHOBHBIE JOTHUECKHE OIlepPallii: OTPUIIAHHNeE, JIOTHYECKOoe YMHOMKe-
HHe (KOH'BIOHKIH), JIOTHYECKOe CI0KeHNe (TU3bIOHKIHNA).

OTpuiianue U3MEHAET 3HAUYEHHEe JJOTHIeCKOH BeJIMYNHEI Ha IIPOTHBO-
MOJIOMKHOE; Pe3yJILTAT JIOMMUYECKOro YMHOMXKeHNsA — HCTHHA TOJBKO TOT-
[a, KOTjia HCTHHHEI 00a omlepaHaa; pesyJIbTaT JIOTHYECKOTO CI0MKEeHAA —
HCTHHA, ecJIM 3HAUYeHHWe X0TA Okl OHOr0 OIlepaHia UCTHHHO.

Jloruueckas GopMyaa: BEIpaXkeHue, cojeprxalinee JOrHYecKHue BeJIH-
YHUHBI U 3HAKH JIOT'MYECKUX OIepaIiui.

ITopsfOK BEIIOJHEHUSA OIlePauil B JOIHUYECKOM BRIDAXKEHUM OIIpesie-
JNAeTcsa CTAPUIMHCTBOM ONlepaluii M paccTaHOBKOM ckobOok. B mepsyio
odepeahb BEIIIOJIHAITCA OIepauy B CKOOKax. JIoruuecKue onepaiuy mo
YOBIBAHMIO CTADIIUHCTBA PACIOJIOMKEHE] TAK: He, H, HIIH.

Tabauna MCTUHHOCTH — TabIHIIa, OTPaXKalolnas 3aBHCHMOCTE 3HAYEe-

HHUH JIOTHUYECKOH (POPMYJIBI OT BXOAANIUX B Hee NepeMeHHBIX JIOruye-
CKHUX BEJUYHWH.

Bonpochbl 1 3agaHun

1. Kaxkwue npobaemsl pemaetr opmManbHag noruxa’?

2. OnpefieIiTe OCHOBHBIE MOHATHSA anre0pbl JIOTHKH: JIOTHYECKAs BeJIMYMHA,
JOruYecKas onepanus, Jorudeckas popMmyna.

3. ChopmynupyiiTe IpaBuJja BEIIOJHEHHU S OCHOBHEBIX JIOTHUECKHX ONepaluii.

4. Kax onpejensieTcd IOPAAOK BRIMOJHEHNA JOTHYECKHUX Ollepallyii B JJoruyde-
cKuX popmymax?

5. Ilycrs a, b, ¢ — norudecKye BeJIMYHHEBI, KOTOPble UMEIOT cleyIole 3HaYe-
HuA: a = UICTHHA, b = JIOMKB, ¢ = HCTUHA. OnpefenuTs pe3yIbTAThL
BBIUHCJIEHUSA CIAeIVIOMINX JIOTHIeCKHUX hopmMy.I:

l)amnb; 4)a u b uau c; 7) (a wnm b) u (c nau b);
2) a nan b; 5)a mau buc; 8) me (a uam b) u (¢ nam b);
3)aeaunaunb; 6)veanaubuc; 9)me(ambmuc).

6. ITocrpoiiTe TAGIUOEI HCTHHHOCTH JJIS JIOTHYECKHX (DOPMYJI IO/, HOMEpaMH
3—9 u3 npeABIAYIIEro 3aJaHuA.



XpaHeHue n o6paborka nHpopmauum B 6a3ax AaHHbIX
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YcnoBus Beibopa
M NPOCTbIE NOru4yeckne BbipaXXeHus

OcHosHble memblL napazpaga:
® NOHAMUE NOZULECKO20 BbLPANCCHU;
" onepayuu OMHOULEeHU;
¥ 3anpoc Ha 8bL00PKY U NPOCMbLE L0ZUHECKUE BbLDANCEHU,

IonaTue JOrHIecKoOro BBIpAKeHH A

Hae Bcero 4718 cCIpaBKU TpeOYIOTCA He BCe 3aIIMCH, 4 TOJIBKO YaCTh U3
HHUX, YAOBJIETBOPAKIIAA KAKOMY-TO YCI0BHIO. ITO YCIOBHE HA3HIBAETCA
ycaosuem EBei6opa. Hampumep, mua rtabauns «Iloroma» Tpebyercs
V3HATH, B KAKHE THU IIeJI [0 /Ib; UJIH U3 TaGIHIbl « PaKyIbTATHBBI» —
KTO 3aHHMAETCH OJ{HOBPEMeHHO IIBETOROJACTBOM M TAHIIAMMW; UJIH U3 Tab-
JIAIBL « Y CIeBaeMOCTh» MOJIYYUTH CIHCOK BCEX OTJHYHMUKOB II0 ajirebpe
u QusukKe.

B xomarnax CYB]] ycioeue BriGopa 3anmuchiBaeTcsa B (hOpMe JOrude-
CKOT'0 BBIpAsKeHHU .

Jlornyeckoe BeIpakeHHe, MOAOOHO MaTeMATHYECKOMY BhIPayKeHHIO,
BBIMIOJIHAETCH (BBIYUCIAETCA), HO B Pe3yJbTaTe MOJydaeTcA He YHCIIO,
a JIorTHYecKoe 3HaueHue: uctuHa (true) mam noxse (false). Jlormueckoe
3HAYEHHE — 3TO BCETa OTBET HA BOIIPOC, HCTHHHO JIH JAHHOE BRICKA3HI-
BaHUE.

B rabnune 3.4 mpuUBeleHbI JIOrHYEeCKHEe 3HAYEHUA HEKOTOPBIX BBI-
CKAa3LIBAHWM, OTHOCAIIHUXCA K TPEM PACCMOTPEHHBIM BrImie B]I.

Tabauna 3.4. BrickasbIBaHUA U UX JJOTHYECKHE 3HAUSHUA

| 7_1_3_1_-_lc1ca35manne Howmep 3anucu 3HaueHHe
‘ BT «ITozoda»

L1. MpeTt noxap. 1 JIOMKE
i2. Haenexue 6onble 740 MM pT. CT. 2 HMCTHHA
i3. BnaxHocTb He 100%. 3 JIOMb

| BIl «Jomawnan 6ubauomera»

:4.7I<Hnra CTOWUT HUXE NATON NOMNKMU. 3 HCTHHA
g AsTOp KHUrKM — ToncTtoi J1.H. 3 J0XKb




Ycnoeus BbiIOOpa 1 NpocTbie Nornvyeckue BbipaXxeHus

Oxonuanue Tadd. 3.4

Beicka3siBaHUE Homep 3anucu 3mauenue

Bl «Paxynrbmamuesi»

|
.
_1

6. @amunus y4eHmka — PycaHoB. 1 HCTHHA
7. YyeHuk 3aHMMaeTCca LUBETOBOACTBOM. 1 JI03KB
8. YyeHUK 3aHMMaeTCs TaHUuamMu. 1 HCTHHA |

Bor kak erirsaaar B komaagax CYB]] mornueckue BeIpaXKeHU A, COOT-
BETCTBYIOI[MEe BOCBMH BBICKA3BIBAHUAM, IIPUBEeHHBIM B Taba. 3.4:

1. OCAIKHY = "noxas" 5. ABTOP = "Toacroii JL.LH.”
2. TABJIEHHUE > 740 6. PAMUWJINS = "Pycanos”
3. BIIAYKHOCTD <> 100 7. IBETOBOJCTBO

4. TIOJIKA <5 8. TAHIIBI

Onepauyy OTHOIIEHU S

IllecTs MepPBBIX JOTMUYECKUX BBIPAMKEHUI HA3BLIBAIOTCH OTHOIIEHHA-
Mu. B KaKI0M H3 HUX MMA II0Js 024361 JaHHBIX CBA3AHO C COOTBETCTBY-
IOIIMMH 3HAYEHUSAMH 3HAKAMH OTHOIIEeHHI . BoT Bce BOBMOXKHEIE 3HAKH
OTHOIIIeHWM

= pABHO; < MeHbIIe;
<> He PABHO; >= (OJIbIIIe HJIH PaBHO;
> Qonbine; <= MeHBIIe WU PaBHO.

Kax BRITOJIHATCA OTHOIIEHNWS AJIS YUCJIOBBIX BeJINYHH, BAM JJOJKHO
OBITH TOHATHO U3 MaTeMaTuKH. (B MaTeMaTHKe OTHOIIIEHUA HAa3bIBAKOTCA
HepaBeHcTBamu.) ILJ1A CHMBOJILHBIX BeJIMUHH TpebyeTcs NosCHeHNe.

Omuowenue «paéHoO» UCMUHHO 05 08YX CUMBONbHLLX GENUYUH,
ecau ux OaunbL 00UHAKO0BbL U 8C€ COOMEEMCMaEY0UUE CUMB0NbL COBNA-
darom. CreayeT yIUTEIBATD, 4TO IPo6EJ — 9TO ToKe cuMBoJI. Hanpumep,
OTHOIIIeHUE

ABTOP="Bexases A.P."”
He OyZeT MCTUHHBIM HH JJIA ONHOH 3aIMCH Hallleil TaOJIHIlb, IIOCKOJIBKY

B Ta6HIIe Be3me MeKAy (haMuiueil 1 MHUINAIaMH CTOUT OAHH IIpobe,
a B JAHHOM OTHOIIIEHWH — IBAa.




CuMBONBHBIE BEIUUUHBI MOKHO COIIOCTABIATE U B OTHOIIEHUAX o
>, <=, >=. 3/1eCh YIOPALOY€HHOCTH CJIOB (II0CIeL0BATEILHOCTEH CHM-
BOJIOB) onpejesideTcA 0 aJGaBUTHOMY NIpHHIHMIY. BoT (parMeHsHT u3
opgorpaduyecKoro cioBaps, COAEPIKAMMIA 10CTe0BATENBHO PACIIO-
JIOXXeHHbIe B HEeM CJI0Ba:

Keapmem, KOMNOHEHM, KOH8epm, KOH8YLbCUA.

MEH{I[Y 9THMH CJIOBAMH MCTHUHHBI CAeIVIOIUEe OTHOIIIeHHA:
Keapmem < KOMNOHEeHm,
KOMNOHEeRmM < KoH8epm,
KOH8epM < KOHBYJNbCUA.

3HaueHuA MoJIell TUIIA «JaTa» IPH BLIIOJHEHNH OTHOIIEHUH CpaBHHA-
BaIOTCH B COOTBETCTBUH C KaJleHZaPHOM [oc/efoBaTenIbHOCThI0. Hanpn-
Mep, HCTHHHBI OTHOIIIeHN !

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

B mexoropsix CYB]l ucnoib3yeTcsa THI «BPeMA» CO CJAEAYVIOLI[HM
topmarom snavenuii: Y4:MM:CC (wacel, MUHYTHI, ceKyHaBI). IIpn
BBEIIOJTHEHUH OTHOINEHHIl YYHTHIBAETCA XPOHOJOTHYECKad IOCIIeHO-
BaTeJibHOCTh. Hanpumep, HCTHHHEBI OTHOIIEHHUA:

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

A Tenepnr BepHEeMCHA K IPHBEJEHHBLIM BEINIe MPHUMEPaM JOTHYECKHX
BhIpaxkeHuil. B npuMepax 7 u 8 HeT HUKAKHUX 3HAKOB OTHOIIEeHMH. [leso B
TOM, 4uT0 moaA ¢ uMeHamu [IBETOBOCTBO u TAHIIBI umeror soru-
yecKu# Tum. IlosToMy B Ka0il 3anMCH HX 3HAYEHHUA — HTO JIOTHYECKHe
BEJIMYUHEBIL «JI0Kb», « ACTUHA» .

Odna éenunurna n0zuveckozo muna — npocmeiluias opma nozu-
4ecK0z0 BbiPANCCHUA.

3anpoc Ha BEIGOPKY M IPOCTHIE JIOTHYECKHE BhIpAKeHHA

3amunreM HECKOJBKO KOMaHJ AJA HOJydeHHA CIIPaBKH, HCIOJIb3Y A
ycsoBHA BeIOOpa. BoT Kak BEIIIAANUT KOMaHAA 3alIpoca HH(POPMAIIAH K3
B[ «Iloroma» o gaTax BCcex JOXKIJIHBBIX JHeMH:

. Beiopare [IEHD rpe OCAIIKU = "moxas”

B HTOrOBYIO CIPaBKY IIonanyT JHIIE Te 3allMCH, JJIA KOTOPBIX UCTUH-
HO yCJIOBME ITONCKAa. 3HAYHT, OONy4YHuM:




IIEHB
18/03/2007
CJIB,D;YIOUI&H KOMAaHa II03BOJAET BEIBECTH OATHI ¥ BJIAMHOCTD, cooT-

BETCTBYIOIIME TeM AHAM, Korja aTMochepHOoe AaBjeHue OBLIO BHIIIE
745 MM pT. CT.:

.eet6pars JEHDb, BTAMKHOCTD rae IABJIEHUE >745.

IEHB BJIAJKHOCTB
15/03/2007 67
16/03/2007 62
19/03/2007 87

BanuimeM KoMaHAY 3ampoca cupaBku K Bl «JloMamBas oubnamoTe-
Ka»: BLIBECTH HABBAHUA KHUT ¥ GaMUIMUN U HHAIIMAJIEL aBTOPOB, hamu-
JIAYM KOTOPBIX HAUYMHAIOTCA € OYKBbI «0» 1 pamee mo aJxdaBUTY:

.Bpi6paTs ABTOP, HABBAHME rae ABTOP >= b o

ABTOP HA3BAHHE
Typrernes 1.C. IloecTH U PACCKA3LI
Onema H0.K. Wa6pansoe
Teiaasos 0. H. Rmxna
Toacroit JI.H. IloBecTH U pacCcKasbl

A reneps 3ampoc K B]l «@akyJIbTATHBBI» ! BBIBECTH CIIHCOK bamunmi
BCeX YVUEHHKOB, IOCEeMa0IIuX TAHI[bL:

BeiopaTe ®PAMUIINA rone TAHIIBI.

DAMUAIIUSA
Pycanos
3oToBa

IMInanuea

Bmpameune, cocTofAllee U3 MMEHH IIOJA JIOTHYEeCKOI'o THIIa
HWJIH OJHOI'0O OTHOIIIeHHH, GYJIEM Ha3bIBATE NPOCTHIM JIOTHYE-
CKHMM BhIpaXKeHHeM.



XpaHeHue n 06paboTka wHGopmaumm B Gazax AaHHbIX
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Muorue CYB/I 103BOJAIOT B OTHOIIEHUAX HCIIOMB3OBATE apudmeTn-
1eCKHe BEIDAXKeHHUA. APH(pMeTHIeCKHe BBIDAYKEHHS MOTYT BKJIOYATH
B ce0s yHCIa, MUMeHA IoJiell YMCI0BOTO THIIA, BHAKU apH(pMeTHYEeCKHUX
omepanuii, Kpyrisle CKOOKH ",

Paccmorpum 6Gasy nammerx, cogep:kamyio TabJuIy ycreBaeMocTH
YV4eHHKOB (cM. Tabu. 2.3).

Tpebyercss mONyYnTH CIMCOK YYEHUKOR, Yy KOTOpBIX cyMMa GajLIoB
[I0 'yMaHUTapHBIM IIpeAMeTaM Goblle, YeM IO ecTecTBeHHEIM. Clexyer
OT/aTh KOMAHIY:

-Beibpate YVUEHUK rpe PYCCKUM + UCTOPUS +
MVS3BIKA > AJITEBPA + XUMMS + PUBHKA

B pesyasTare momyumnm:

VYEHUK |
' Boros Usan !
| Tammna Huma |

Creaymomas komanza sanpammusaer haMuInm V4YEeHHMKORB, Y KOTOPBIX
OIleHKa 10 aureGpe BhIllle UX cpegHETro Gasia;

-BbIOpaTs YYEHWK rae AJITEBPA > (PYCCKHUI +
AJITEBPA + XUMUSA + DUIUKA + HUCTOPUSA +
MY3BIKA)/6

' VYEHWK [

. Am—lﬁnﬁlﬂp \

R |
| Tankuna Huna [

[ |

KopoTtko o rmnaBHom

Jloruyeckoe BrIpasKeHHe BHIYHMCIAETCS IOA00HO MaTeMaTHYeCKOMY,
HO MOKeT NPHHUMATB BCEro ABa 3HAUEHHMA: MCTHHA (true) mam IoKb
(false).

ITpocreiimasn opma sioruueckoro BREIDAYKEHHA — OJHA BEJIHYHMHA JIO-
THYECKOT0 THUTIA.

OTHOmeHne — opMa JTorHYecKoro BBIDaKeHUs.

CymecTByIoT mecTs BUA0B OTHOIIEHTI: «PaBHO», «HE DABHO», «BOJIE-
IIe», «MeHBILe», «50IbIle UK DABHO», « MEHbIIIe MJIH PABHO» . OTHOIIe-
HUA OIPUMEHHMBI KO BCEM THIAM OJIei.

YenoBus BeiGopa B KOMaHIax CYB]I sanuceiBaroTcss B BHAE JOTHYe-
CKHX BBIDAKEHHIH.

*®
B mexoropeix CYB]I Takas Bo3MOMHOCTE peajiusyeTcs uUepes CHeIHATLHO
OPraHH3yeMBbIe BBIUNCIAEeMBIE TIOJIH.




Ycnoeus BeiGopa U NPOCTbie NIOru4eckne BbipaXKeHus

Bonpockl 1 3agaHus

o

1. Kaxyio posas BeImosiEseT yeaosHe Beibopa? Ilocse kakoro ciy:xeGHOro ciosa
3AIMCLIBAETCH HTO YCIOBHE B KOMAaH/e BRIOpaTh?

2. Yro rakoe Jorndeckoe Beipaskenne? Kaxmne sHaueHHA OHO IPUHUMAET?
3. Kakoe JI0rivecKoe BRIDAsKeHne Ha3bIBAeTCH IPOCTHIM?

4. Kaxue BUABI OTHOIIEHUH MCIIOJB3YIOTCA B JIOTHYECKHUX BeIpasKeanax? Kak
3AMMCHIBAIOTCA 3HAKK OTHOIIEHUH 7

5. Kak CPaBHHUBAIOTCA CHMBOJIEHEIE BeJIUYUHEI, JATEI, JOTHYECKHEe BEJTHYMHBI?

6. B cregyomux NPOCTHIX JIOTHYECKUX BBHIDAKEHHAX MOCTABBTE BMECTO 3HA-
KOB BOIIPOCA TAKHE 3HAKY OTHOIIEHHIA, IPH KOTOPHIX 3TH BhIPaXKeHus Oy Ay T o
MCTHHHEI B YKA3aHHBIX 3anucax 6a3 JaHHBIX:

a) BT «ITorogas, samuck HoMep 3.
BJIAKHOCTE ? 90
OCAIIKH ? "powmas”

6) B]I «lomamusas 6ubaaoTeKas, saluch Homep 1.
ABTOP ? "Toxcroit JI.H."
rom ? 1990

B) B]l «YcmeBaeMoCTh» , 3a0Ch HOMED 4.
DOU3UEKA ? 2
7. larHbBIe BHICKA3LIBAHNA 3alIHIINTE B JOpMe IPOCTEIX JIOHIECKHUX BhIpakKe- o
HUH ¥ OIpejeiTe Pe3yIbTAT UX BEIYUCICHUHA JJIA YKAa3aHHBIX 3amucen:
a) B]I «Iloroga», sanuch HoMep 2.
TemnepaTypa BBIIIE HYJIA.
OcajKoB HeT.

6) B]I «[lomamass 6ubiuoTeKa», 3auch HOMep 3.
Kuura usnana B 1982 rogy.
KHura HaxoJUTCsA HIMKE IATONR HOJKH.

B) B]l «®PakyIeTaTUBEI»,, 3aIIMCE HOMED 4.
VueHUK 3aHUMAETCS Fe0I0ruei.
davunua yuenunsl — HlaanuHa.

8. BanumuTe CHEAYIOIME BRICKA3LIBaHUA B (OPME JOTHYECKUX BhIpaKeHHil 0

(1o BeImenpusegesHbIM Tabaumam BJI):

a) dpamusius yueauxka — He CeMeHOB;

0) yUeHUK 3aHUMAeTCHA Te0JIOTHeH;

B) neHb — paubite 5 mas 1989 roga;

r) mens — He moaxke 23 cenrabpa 1996 roxa;
1) o anredpe — He OTJIHYHO;

e) aprop kHurn — Besnges A.P.;

k) KEura uagana 1o 1990 roxa;

3) KHHra HAaXOAHUTCHA He HIKe TpeTheil MoMKH.

9. BamumuTe B (hopMe KOMAH/IBI BRIGPATD 3a1IPOCHI, HCIIONL3YION[HEe B KAUeCTBe
yCIAOBHII TPOCTEIE JOTHYECKHEe BHIDAMKEHHHA, IOJyUYeHHbBIe B Pe3yabTaTe A
BBITIOJIHEHU A TTPeABIAYINETO 3afaHu.

EK LIOP: YacTk 2, rnasa 3, § 13. LIOP Ne 2, 3, 8. m
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§ 15

Ycnoeus BbIOOpa v CNOXHbIE NIOrM4YecKkue
BbipaXXeHus

OcHosnbie membL napazpaga:
u NPUMepbL CLONCHBLX LOZULECKUX BblDANCEHULL;
¥ UCNONb306AHUE N0ZUYECKUX ONEPAULLL 8 YCLOBUAX 8bLOOPKLL;
* NOpAdOK 6bLNONEHUA ONEPAYLIL 8 CLONCHOM YCI08UL 8bLOopKU.

IIpuMepsI CI0MKHBIX TOTHYSCKHX BRIPAJKeHHIH

PaccmoTpuMm eme ogHy rpynny BeicKashIBaHME (Tabi. 3.5). Bynem
CHMTATh BEICKa3bIBaAHNE HCTUHHBIM, eclIH B B]] umeeTcs xors 661 0mHA 3a-
IHUCh, INA KOTOPOH OHO CIIPABEIIHEO.

Ta6auna 3.5. BeickasbIBAHUA U UX JTOTHYECKUE 3HAYCHUA

Bucxasunanne 3nauenne

B,ZI «diaxy.nbmamueu»

1. PycaHoa 3aHumaeTc;| reonorne. HMCTHHA

| 2 LUnnnmua nocem,aer ¢aKyanarmau HCTHUHA

B,ZI «chesae.uocm&»

3 y Anumua no q>vn3m<e TO M 4, TO M 5 7 . némna

4 V l‘ananou no a;r;aépé He p.aouxa b | HCTHHA
i_‘ Aty B,ZI «Hazoaa» ;

5. 15 MapTa ZOdT_ro.r—xé Gbum o_ca_.mcra = stadas HCTHHA

\ 6. 17 MapTa 2007 ro,na BNaXHOCTb 6bma MEHbLLEe 100% JIOMB

B,J_T «ﬂouawm 6u6.nuomexa»

' 7 B 5M6.I1MOTeKe ECTb kKHuru Bensesa A.P., u3gaHHble He paHee HMCTHHA
1990 roga.
8 B ﬁuﬁnworexe ecrb KHUAMM Toncmro J'I H 1] Typreneaa n.c. HCTHHA

Kasxpoe u3 aTHX BhicKasbIBaHUM o6BeIMHSET B cebe 3HAUCHUSA He-
CKOJIBKMX H0JIe#l onHOBpeMeHHO. II0aTOMY OHHM He MOT'YT GBITh 3aIIHCAHEI
B ()OpMe IIPOCTHIX JJOTHYECKHUX BRIPAKEHMI.




\/

CNoOBUA BbiOOPa U CNOXHbLIE NNOrMYecKkue BblpaXXeHus

Hcenoap3oBanue JIOTHYECKHX ONepalHii B yCIOBHAX BEIOGOPKH

BoT Kak 3anuchIBAIOTCS COOTBETCTBYIOINHE JTOI'MYeCKHe BhIpaAXKeHnd:

1. PAMUIINUA="Pycanos” u 'EOQJIOTHHA

2. PAMUAJIUA="1TInaouua" u (LIBETOBOICTBO uan
T'EOJIOTUSA nom TAHII[BI)

3. VUEHUK="Anuxu# [lerp” u (PU3UKA=4 nau PUIUKA=5)

4. ne AJITEBPA=2 u YYEHUK="Tanknsa Huua"

5. IEHb=15/03/2007 u (OCAOIKHW="roxas" nmau OCAITKH=
"cumer")

6. IEHb=17/03/2007 u BJIA¥KHOCTb<100

7. ABTOP="Benses A.P." u I'O[1>=1990

8. ABTOP="Toucroit JI.H." nau ABTOP="Typreree U.C."

3ech KpoMe 3HAKOMBIX BAM OTHOIIEHUI ¥ MMEH JIOTHYeCKUX Iojeil
HCIIOJIB3YIOTCA CMBICJIOBEIE CBA3KH M, MIM, He. JTO caykebHble cI0Ba,
KOTOpBIe BEIMOJHAKIOT POJIb 3HAKOB JIOTHYECKHX OIepamuii: H — JIOrH-
YecKoe YMHOMKeHHe (KOHBIOHKI[HSA); MJAM — JIOTHYecKOoe CJI0MeHue
(I3 BIOHKIKA); He — OTPpHUIlaHHe (MEBEpPCHA).

Bripasxenue, cofiep:Kaliee JorudecKue onepanuu, 6yzeM Ha-
BBIBATH CJAOMKHBIM JIOTMYECKHM BhIDaKeHHeM.

Ilpumep 1.

IIycTs Tpebyerca MOJyYHTh CIpaBKy o KHurax Bensesa A.P., uagan-
HEIX He paHbine 1990 rozxa, ¢ ykasanmueM Ha3BaHUA KHUTH, I'OJa UBJAHUA
H OOJKH, Ha KOTOopoi crouT KHura. CooTBeTCTBYIONIAA KOMaH/1a uMeeT
BH:

.BeiOpats HASBAHWE, I'OJ1, IIOJIKA rne ABTOP=
"Benses A.P." u I'O1>=1990

dopMupoBaHHME CIIPABKH IPOMUCXOIUT B TAKOH I0OCJI€J0BATEILHOCTH:
cHauyaja BHIPE3aloTCH U CKIeUBAaI0TCA B ONHY TabauIly Bce CTPOKH, YIOB-
JeTBopsAOmue nepsoMy orsHomenuoo: ABTOP="Benses A.P.". IToxy-
gaeTcd cJeAyIolee:

HOMEP | ABTOP | HASBAHME | TOf TIOJIKA
| 0.001. : Be;;ﬂen A.P. } Henosexk-ampudnsa 3 1987 5 ]
| 0005 " Bénaen A.P. ™ \ 3Besna I’EBU} | 265 1990 - 5
| 0008 : Benses A.P. | Hasbpannoe 1994 T




HddHEeHWe U O0PAa00TK

)PaodoTKa MHQOpMauuv B Oa3ax AaHHbIX

3areM M3 5TOH TaGIMILI BHIPE3AIOTCA CTDPOKH, YAOBJIETBOPSAIOIINE
BTOpOoMy oTHOoIIeHH0: I'OI1>=1990. ITonyuaem:

HOMEP ABTOP HASBAHME | TOI | IIOJIKA
0005 Bense A.P. | Bpeaza KDIJ 1990 5
0008 Beases A.P. | HsGparuoe 1994 | 7

W HakoOHel, BRIpe3alOTCA CTOJOIBI, VKA3AHHBIE B CIOIHCKE IIOJIEH KO-
maHAel. Ha 9Kpas BeIBeeTCs ClIpaBKa:

HABBAHHME | TOX @ TIOJKA
Bseana K911 1990 5
HMazbpanHoe 1994 7

SHAYHT, 8bLNOLHEHUE KOHBIOHKYLL npoucxodum nymem nocnedosa-
MeNbHO020 8blPe3AHUL CTNPOK U3 MAOLUYBL.

IIpumep 2.

Tpebyercss momyunuTs cnucok Becex kuur Tomcroro JI.H. u Typrene-
Ba M.C. 3anpoc Ha BEIGOPKY NMUIIETCA TAK:

.BpIOpaTs rome ABTOP="Toxacroii JI.H." uau
ABTOP="Typrenes U.C."

B arom cayuae  crpokwm, VIAOBIETBOPAIOIIHAE  YCIOBHAM
ABTOP="Touncroit JI. H." unu ABTOP="Typreues 1. C.", svipesarom-

csa 00HOBpeMeHHO U3 ucXoaHOH Tabaunsl. ITocie NX CKIenBAaHUSA ooay-
qaem:

HOMEP ABTOP |  HASBAHME | IO | IIOJKA
0003 Typremes .C. | IlosecT: m pacckassl 1982 | 1
0007 Toncroit JI.LH. | IloBecTu u pacckassl 1986 | 1

IIpumep 3.

Tpebyercsi MOJyYHTH CIIHCOK BCeX KHHUT, KpoMe KHUT BessdeBa. 3a-
IIPOC TAKOM:

.BeI0OpaTe ABTOP, HABBAHWE rae ne ABTOP="Bensaes A.P.”

B aTom cayuae BeIpesaoTca BCe CTPOKH, B KOTODBIX 3HAUEHHE IIOJIA
ABTOP ne paBno «Bensiee A.P.». CTpOKH CKJIeNBAIOTCA, a4 U3 TIOJIYYeH-



Ycnosus BbIOOPAa U CNI0XKHbIE NorM4eckKve BbipaXXeHus

HOH Tabauisl BeipesaioTca croabusl ABTOP m HASBBAHUE. Ilocae ux
CKJIeHBaAaHHUA IOoJy4YaeM CIIpaBKY:

ABTOP . HABBAHHE

Kepsyxn II. Bponsru Cesepa

IToBecT: 1 paccKassl

Typreunes U.C.

| Onema 10.K. | UsbpannOE
Toiaauos KO.H. | Kioxns
| Toncroit JI.H. | IIoBecTH U paccKasbl |

IMopsanoK BEINIOJITHEHUA ONEPAIHii B CJIOXKHOM YCIOBHH BEIOOPKH

Eciu B CJIOMKHOM JIOTHYECKOM BRIPAXE€HUH HMeeTCA HeCKOJIbKO JIOTH-
YeCKHX Olleparjfii, TO BOSHHKAET BOIPOC, B KAKOM IOPSAKEe UX BBIIIOJ-
HUT KOMIIbIOTEP. JTO KacaeTcsd BhIPAXKeHUI Ioj HoMmepamu 2, 3, 4, 5
B IPUBEJEeHHEIX BLINIE IPHMEDPaX.

B slormueckoM BhIPDAYKEHHH MOXKHO HMCIIOJIb30BATh KPYIJIble CKOOKH.
Taxk ke Kax ¥ B MaTeMaTHYeCcKNX opMyJiaxX, CKOOKH BIHAIOT HA IIOCTIe-
JOBaTeJbHOCTE BBINIOJHEHN A onepanuii. Onmepanuu B CKOOKaX BBIIOJIHS-
IOTCSA B IEPBYI0 o4epens. Eciu HeT cKOGOK, TO OIepaluy BHIITOJIHAIOTCA B
MOpAAKe UX CTapIIMHCTBA. Jlormyeckue onepanuu, Kaxk 1 apudmernye-
CKHe, UMEeIOT Pa3HOe CTAPIINHCTRO (ele roropAT: npuopurer). ITo youI-
BAHUIO CTADIIHHCTBA JIOTHYECKHE OIIePAIIMH PACIIOIATAIOTCA B TAKOM IT10-
psAfKe:

1) orpunianue (ae);

2) KOH'BIOHKIUA (M);

3) IU3BIOHKIHUA (HIH).

Huke nmpuBeeHBI [BA JIOTHUYECKHX BBIPAMKEHHHA, OTJHYAIOIIAECH
TONBKO cKobKamu. ITudpel HaJ 3HAKAMHM JIOTHYECKUX Ollepaluii yKassl-
BalT Ha ITOCJIeJOBATEJILHOCTE HX BBEINIOJITHEHHA.

1 3 2
(FOI1=1987 uan IT'OM1=1986) u (IIOJTKA=>5 wau IIOJIKA=1)
2 1 3

I'o1=1987 nau I'0/1=1986 u IIOJIKA=>5 nmm IIOJIKA=1

ITeproe BEIpa:KeHUE UCTUHHO A4 3ammucei ¢ Homepamu 1, 4, 7. Bropoe
MCTHHHO JJI 3anucei ¢ Homepamu 1, 3, 4, 6, 7. ITocTapa#iTechk MIOHATE
moueMy.



XpaHeHue n 06paboTka uHpopmaum B 6asax gaHHbIX

KopoTko o rnaBHOM

CrnosxHOe JIOruYecKoe BhIPasKeHHEe COAEPIKHT JOTHYECKHe ONepaHIbl
(OTHOIIIEHH A, IOJIA) ¥ JIOTHYECKHUE OIepPaIiu.

Bri0opKy 3anmceil o CA0KHOMY JIOTHUYECKOMY BRIPAYKEHHI0 MOXKHO
paccMaTpPHBATE KAaK II0CJIeJ0BATEJIBHOCTh «BBLIPDE3aHHMI» M «CKJIEHBA-
HHUH» CTPOK TAOIHIIEL.

BrInosrHeENe KOHBIOHKIIUY IPOUCXOJUT IIYTEM IIOCIeL0BATEILHOIO BbI-
pe3aHHs CTPOK M3 TaOIHIIEI, YAOBJIETBOPAIOIIAX CHAYAJIA IEPBOMY OIIepaH-
Iy, 3aTeM BTOPOMY M T. 1.

BrinosHeHnne U3 BIOHKIIHA IPOUCXOAUT IIYTEM OJHOBPEMEHHOTO BhI-
pe3aHHUdA CTPOK, YAOBJIETBOPAIIHX KaAXKJIOMY OIEPAHAY U CKJICHBAHUSA
HX B OfHY TabIHIy.

BrimosnHeHWe OTpHIAHHA MPOMCXOAUT IYTEM VIAJIEHUA U3 TaGJIUAIILI
BCeX 3aluceil, yIOBJIETBOPAIOIIHAX OMEPaH/Y.

ITopsAnoK BBIIOTHEHU A OIIePAIlHH B JIOTHUECKOM BLIDAYKEHHUH OIPeNesIs-
eTcA CTAPIIMHCTBOM ONePAIlNi M PACCTAHOBKOM cK06oK. B mepryio ouepens
BBINMOJHAIOTCA ONepanvy B CKOOKax. Jlornueckue onepanyu no yOsIBAHAIO
CTAPIIMHCTBA PACIIOJIOMKeHbI TAK: He, W, WJIH.

@ Bonpockl U 3aaaHua

v

1. B ueM pasinume MeXKAY IPOCTEIMH M CJIOKHBEIMH JIOTHYECKHMH BEIDaXKe-
HAAMHA?
2. ChopmynupyiiTe npasuia Bei6opa sanucei o yeJI0BUI0, IPEACTABIAKIIEMY
CIIOXHOe JIOTHYeCcKoe BhIpaXeHHe, B TEPMHHAaX «BbIPE3aThb», «CKJI€UTh».
3. Hanmuimure KoMaH1bl BRIGODKHM I8 MOJYyIEHHUA CIPABKH C HCIIOJIb30BAHHAEM
CJHOMHBIX JIOTHYECKHUX BHP&JKEHHﬁ:
« OIpefenuTh BCe naThl 0 17 MapTa, Korga reMueparypa Onlya BeIlIe HYJIA;
» ONpeNeNuTh (GAMHINH BCEX YUEHHKOB, KOTODbIE IOCEIIA0T TAHIILI, HO HE
mocemarT paKyJIbTATHB IO TE€0JIOTHH;
» MOJIYYUTH COMCOK BCEX OTIMYHMKOB I10 I'YMAHUTADHEIM AUCHUILINHAM;
« OIIpelleJIUTh HOJIKY, Ha KoTopo crour kHHra Toxcroro JI.LH. «ITosecTn
¥ PACCKAa3bi»;
@ OHpE,ZI;EJIPITL CIJB.MHJIHH ABTOPOB KHHUT C HA3BAHHEM « IToBecTu 1 paccrKasbsl»,
BRINYIOEeHHBIX 10 1985 roxa;
» IIOJIYYHUTH HHBEHTADHBIE HOMEPA BCeX KHHT, CTOANINX HAa IATOH U cCeILMOM
MONKAX;
» MOJIYYUTH (DAMHJIUH ABTOPOB W HA3BAHUSA KHHUT, BRINYINEHHBIX B MIEPHO
¢ 1985 mo 1990 rogm;
» TOJIYYWUTH WHBEHTAPHLIE HOMEPA BCEX KHUT, CTOAIINX HUKE IATOR NOJIKH
¥ u3JaHHBIX nocie 1990 roga.

EK LOP: Yactb 2, rnasa 3, § 14. UOP Ne 2, 3, 8.




e n nodGasneHve 3anvucen °

CopTup a, ynaneHue un gob6asnexHue

OcHoeHble membl napazpaga:
KoMaHIa 8bl60PKU € NAPAMEMPOM COPMUPOSKU;
KJLIOY COPMUPOBKL;
COPMUPOBKA NO HECKOLbKUM KAIOLAM,
KomandvlL yoanenus u dobasnenus sanuceil.

Komanna BpI00pPKH ¢ HIapaMeTPOM COPTHPOBKH

OueHBb YaCTO 3aITHCH B TAOIUIIAX GBIBAIOT YIIOPAZOYEHEL II0 KAKOMY-TO
npasuay. Hampumep, B Tele()OHHBIX COPABOYHHKAX — B aJ(daBUTHOM
nopaake ¢amMuanii abOHEHTOB; B PACIHMCAHWH IBUXKEHHA IMOE3J0B —
B DOpAAKE BpEMeHH OTHpaBiaeHusd; B Tabaune GyTdOJILHOI0 YeMIMOHA-
Ta — II0 BO3PACTAHHIO HOMEPOB MeCT, KOTOPbIe 3aHUMAIOT KOMAaH/EL.

Ilpomecc ymopspodyeHHs 3anuceil B Tabiune Ha3bBIBAETCA COp- (@
THPOBKOM. [[1 BEITOJITHEHHA COPTHPOBKH NOJKHA OBITE YKasaHa cllieny-
omasa nHbopMalua:

a) o 3HAYEeHWIO KAKOT0 II0JIS IIPOU3BOAHTEL CODTHPOBKY;

6) B KAKOM MOPAJKE COPTHPOBATE 3aIIMCH (II0 BO3PACTAHMIO UK yObI-
BAaHHWIO 3HAYEHHU N I0JIA).

B KoMaHay BRIOODKH MOMKHO N00aBUTH IapaMeTpPhl COPTHPOBKH, B CO-
OTBETCTBHH C KOTOPLIMY OYAYT YIIOPALOYEHEl CTPOKH B HTOrOBOM Tabiu-
ne. B rakom ciyuae (opmar KomMaHIbl BBIOODKH CTAHOBHTCH CHeNy-
IOII[HM:

.BBIOpPaTh <COHCOK BEIBOOHMMBIX IIOJIEH>
rae <ycJaoBudA BeiOGopa>
COPTHPOBATHh <KJII0OY COPTHPOBKH>
0 <IIOPAJOK COPTHPOBKH™>

Knrou coprupoBku

KaiouoM COPTHPOBKM HA3LIBAETCH IMOJe, IO 3HAUEHUIO KOTOPOro
IIPOM3BOJUTCH COPTHPOBKA. B0O3MOYKHEI BA BADHAHTA IOPALKA COPTH- @
POBKH: II0 BO3PACTAHHIO 3HAYEHHI KJI0Ya M 0 YORIBAHWIO 3HAYEeHHH
KJIIOYa.

Otcoprupyem sanucu Tabaunel «Iloroga» mo yOLIBAHMIO 3HAYEHHHA
BJIAKHOCTH. [[JIf TOro HYKHO OTHATH KOMAaHIY:

.BeIOpaTh Bece coprupoBats BJIAMKHOCTD o yOriBaHHIO




XpaHeHue u 00paboTka nndpopmaumum B 6a3ax AaHHbIX

B pesynprare BhINOJHeHHA 9TOH KOMaHAbI OyaeT moiydeHa TabaM-
ua 3.6.

Tadéauna 3.6. Tadbauna «Iloromas,
OTCOPTHPOBAHHAS 10 YOBIBAHMIO BJIAKHOCTH

OEHDb OCAIIKH TEMIIEPATYPA | JABJIEHUE BJIAFKHOCTDB
17/03/2007 |Tyman 1,0 740 100
18/03/2007 |Ho:xnan 3,4 745 96
19/03/2007 |Bes ocagkor 5,2 760 87
15/03/2007 Cuer -3,5 746 67
16/03/2007 |Bes ocagkos 0 750 62

A reneps orcoprupyem 3anucu Bl « [lomamnss 6ubanorexa» B auda-
BATHOM HOOpAAKe 0 GaMHUIMAM AaBTOPOB. B mTorosyro rabauiy Buibe-
PeM TOJIBKO CBeIeHHs 0 KHUTrax, u3gaHHbIX mocae 1985 roga. Beisegem
1pu noasa: ABTOP, HASBAHME, I'OMl. [Ias 3TOT0 HYKHO BBINOJHHTH
KOMAaHAY:

. BeIOpaTts ABTOP, HASBAHUE, 'Ol rae I'OJ/1>1985
coprupoBats ABTOP mno BospacTaHuio

B nrore mosyuum tabaumny 3.7.

Tabamua 3.7. Tabmuna « Jomamasaa 6ubauoTerar,
OTCOPTHPOBAHHAA B a/ipaBUTHOM MOPAAKe (haMUIIHi aBTOPOB

ABTOP HA3BAHHWE ron
Benses A.P. Yenosex-ampubusn 1987
Benses A.P. 3eesna KOIT 1990
Benses A.P. HabpanHoe 1994
Kepsyn 1. Bpoasaru Cesepa 1991
Onema 10.K. UsbparHoe 1987
Toncroit JI.H. IToBecTH u pacCKassl 1986




CopTupoeka, ynaneHue u nobasneHne sanucei

CopTHpoBKa 0 HECKOJBKHM KJIHYaAM

Hepenxo npuxoauTca BeTpedaTs TAGIHIBI, B KOTOPEIX CTPOKHM OTCOD-
THPOBAHBI II0 3HAUEHHUAM HECKOJbKHX moJeit. Hanpumep, ecaiu MuI Xo-
TUM, 4TOOBI B mosryueHHOH Tabauie (cM. Taba. 3.7) KHUTH OHOTO aBTOpAa
OBLIM yHnopALoYeHb! B aXhaBHTHOM NOPALKE HX HasBaHWIl, TO KOMaHIY
BBIGODKH HYKHO 3allHCATh TaK:

. BeiOpaTe ABTOP, HABBAHUWE, I'OJI rme I'OI>1985
coptupoBats ABTOP no Bospacranmio, HASBAHUE
110 BO3PAaCTaHUIO

31eck yKasaHbl [Ba KI04a copruposku: nojse ABTOP asiasercsa nep-
BBIM KJIIOUOM COPTHPOBKH, mosie HASBAHWE — BTOpBIM KJIOUOM CO-
prupoBkH. CHadaja 3allMCH COPTHPYIOTCH IO BO3PACTAHUIO 3HAYEHHH
nepsoro kiaio4a (ABTOP), sarem cpeau 3anuceil ¢ ofHHAKOBEIMH 3HAYE-
HUAMH NIePBOr0 KJI0Ya IPOHCXOAUT COPTHPOBKA 110 3HAYEHHUAM BTOPOI'O
kaoua (HASBAHHME). B pesyabTaTe moayuum rabauiy (MoKasaHa TOMb-
KO 4acTh TabJHIEI, OTHOCAIAsCH K KHuraMm Bensesa A. P. Iopsifok
OCTAJIbHBIX CTPOK HE U3MEHHUTCH):

ABTOP HABBAHMUE rom
Benses A.P. 3eesna KOII, 1990
Benses A.P. HabpanHoe 1994
Benses A.P. Yemopek-ampubusa 1987

Komannsl yaajienus: 1 1oGaBlIeHHA 3anucei

Hadopmanua B 6asaXx AaHHBIX YACTO MOABEPraeTcA HM3MEeHEHHSM.
Hanpuwmep, B] «Ilorojga» Kakaelil JeHb OJIKHA MONOAHATHECH. CocTas
AoMaurHed 6mOJIMOTEKM TaKiKe CO BpeMeHeM MeHseTcs. MbI moKymaeM
KHHATH, HHOTZA JapHUM UX APY3bAM. Bee 3Ty H3MeHeHUA HOJMKHEL Cpasy
JKe oTrpamaTbca B Oase AaHHBIX. ClIeZoBATENBHO, B A3bIKe OOIIEHHUA C
CYB]I no/i3HBI IPHCYTCTBOBATH KOMAH/BI, TIO3BOJIAIOIME BHOCHTD Ta-
Kue uameneHus. B namei runoreruueckoit CYB]I ecTs A71s 5THX Lieseit
ABe KomaHAEL. [lepBas MO3BONAET YAANATE CTPOKHK U3 Tabaunsl. Ee gop-
MAaT TAKOMH:

. YIAJIHTE rAe <JIOTHUYECKOe BhIparkeHHe>

Hrobst ynamute #3 B]l 0lHY KOHKPETHYIO 3alMCh, HYXHO YKAasaTh
3HaYeHWe KJIo4a 3Toi sanucu. Hanpumep, ecan npuMeHuTensHo K BJI
«lomamasasa 6ubanoreka» OTAATH KOMAHIY

. ynaauts rme HOMEP="0003"

TO CBe€HUA O KHHTE 107 HOMepoM 3 6YAyT HCKIIOUEeHbI U3 TAOIHITEL.

5-207




XpaHeHue n o6paboTka nipopmaumnm B 6asax AaHHbIX

Ecnu no orHomesuio Kk Bl «IIIk0oabI» BEITOJIHUTE KOMAHIY
. yoamauts rge T'OPOO="1lagpuacx” u HOMEP IHIKOJIbI=1
TO 13 TaOJMHUIIBI OyJeT HCKJIOUeHa BTOpad 3alllch.
Bort eme mpumep. Ilocie BHIMOTHEHUS KOMAaH/IBI

. yxaauts roe I'OI0<1985

n3 Bll «Jlomamusas 6ubimnorexa» MCUYE3HYT 3AIMCH ¢ HOMepaMu 3, 6,
T.e. KHUI'Y, BeINYIeHHbie 1o 1985 roga.

Ecun ke HY:KHO YIAJHTHL BCE 3alHCH W3 TAOJIMUIIBI, TO 3TO AEJAETCA
KOMAaHION

. VIAJUTH BCE
ITpumeyanue. Yacto B peansHbix CYB]I o KoMaH ¢ yAAJHTH JIHIIE 10~

MEeUAKTCSA 3alllCH, IpelHa3HaUeHHbIe 4JId yaaseHusa. UcKiaoueHne HX U3
¢aiisa TPOUCXOAUT IIOCJIE BLIIOJHeHUA IPOIeAyPEI cixaTHa (aiiia.

Ecnu & roroeoii 6ase qanubIx TpedyeTcs no0aBUTH HOBbIEe 3allUCH, TO
3TO BCErJa MOYKHO CeJIaTh ¢ IOMOIIBIO ViKEe 3HAKOMOH BaM KOMAaH/IbI:

. 100aBUTH 3alIMCh

Ilo »TO¥ KOMaHIe IOJB30BATEJI0 NPefOCTABJIAeTCH BO3MOMKHOCTH
BBECTH 3HAYEHUS IIOJIell HOBOI 3aIHCH, KOTOPAaA 3aHeceTcs B KOHel, Tad-
JIAIBL.

KopoTko o rmaBHoOM

Copruposxa B]l — sTo yoopsazodeHHue 3anuceil B Tabimie 1o Bo3pac-
TAHWIO UJIM YOLIBAHWIO 3HAUEHUI KAKOT0-HUOY b OJIA — KJII0Ya COPTH-
poBxHu. COPTHPOBKA MOKET NPOU3BOAUTHECA II0 HECKOJBLKHMM KJIHOYaM
OJITHOBPEMEHHO.

HMsmenenwe cocrasa sanuceir B Bl npoucxoaur nyreM yaaleHHd He-
HY>XHBIX 3anuceil u nobasiaeHnd HOBLIX. [lo6aBieHHad 3aIUCh IOMeIIa-
ercsd B KOHeIl TalJIAITEL.

@ Bonpocbi 1 3agaHus

1. Yro moHUMAaeTcH [0/ COPTHPOBKON Ga3hl JAHHBIX ?

2. Yro TaxKoe KJII0Y COPTUPOBKH?

3. B kakoM ciyyae u KaKUM 00pasoM IPOH3BOAHTCH COPTHPOBKA MO HECKOJIb-
KUM KJIodaMm?

4, C noMOIIbIo KAKUX KOMAaH/ M3MeHseTcs cocTas sanucei BIL?




CopTuposka, ynaneHue n pobasneHuve sanucemn § 16

5. 3anuimnTe KOMaHAHL! AJA BBINOJHEHUA caeayoniux aeicteuii ¢ BII « Jomarm- o
HAA OubiroTeKa»:
a) CODTHPOBKH B IIODPAJKE BO3DACTAHUA FOJOB H3JLAHUA KHHUI'M, HCKJIIOYASA
kHUTH Bensiesa A.P.;
6) CODPTUPOBKY 110 ABYM KJII0UaM: B an(aBUTHOM HOpAgKe (haMuInit aBTOpos
¥ o yOLIBAHWIO 3HAYEHHI ro/ja U3aHusd;
B) ynanesusa us B]l «[lomamraasa 6ubamnoTexkas BceX 3auced 0 KHUIaX, CTOSA-
IUX Ha NATON IMoJKe ¥ u3faHHbIX 10 1990 roxa.
6. Onumure BII 1 komauasl CYB]l Ha npuMepe TeleOHHON KHHIH B BAIEM
MobuasHOM TenedoHe.

 Jog

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




XpaHenue u o6paboTka nnpopmauum B 6a3ax AaHHbIX

Yemy Bbl JOMKHbI HAYYUTLCH,
nayuwms rnasy Ill

Ocgouts ogay 13 CYB]I, uMeomuxcsa B KOMIBIOTEPHOM KJacce.
YMeTh OTKPBIBATH ¥ IPOCMATPHUBATE 'OTOBYIO 0a3y JaHHBIX.
¥YMeTh co3maBaTh 0OQHOTAGMUYHYIO 6a3y TaHHBIX.

3anKCHEIBATE YCI0BHA BEIGOpa B GOpPMeE JTOrHYECKHUX BhIPAMKEHMWH.
OpranusossiBaTs B CYB]I 3ampocel Ha BEIGOPKY.

CopTupoBaTh TAOGIUIEI ITO 3aJAHHOMY KJIHOUY.

JloGaBiATE U yIAIATE 3aIIKCH B 6ase TaHHBIX.
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3Aaech Bbl y3HaeTe:

» Kak KoMnbioTep paboTtaeT ¢ yncnamm
« YTO Takoe aneKkTpoHHas Tabnuua

» KaK peLuarTcsi BblYMCIUTENbHbIE 3a4a4m
C NOMOLLLIO 3MEKTPOHHbIX Tabnuy,
» KakK MOXHO MCMNONb30BaTb ANEKTPOHHbIe Tabnuupl
AN MHPOPMALMOHHOTO MOAENMPOBaHUS
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§17

MCTODHQ Yyucen v cumcTem cHumcineHuma

OcHosrble membL napazpagpa:
B HEeNO3UUUOHHbLE CUCMEeMbl Bpeeuocmu;
¥ NO3UUUOHHBLE CUCMEMbL.

CHerema cumMcieHHs — 5T0 cIOCOD 3aTTHCH YHCET U COOTBETCTBYIOIIHE
eMy IIpaBuJia JeiCTBUA HAJl YNCJIaAMH.

Pasnoo6pasHble CHCTEMBI CUNCICHNAA, KOTOPhIE CYIIeCTEOBAIH PaHB-
IIe ¥ KOTOPBIE UCIIONB3YIOTCA B Hallle BpeMsA, MOYKHO Pas3elldTh Ha Helo-
SHIMOHHBIE U IO3UIIMOHHLIE.

HenoaunuonubIe CHCTEMBI IPEBHOCTH

B npeBHHe BpeMeHa, KOrja JIOAW HAYAJIH CIHTATH, IOSBHJIACH IIO-
TpeOHOCTH B 3amucH ucel. [lepBoHavalbHO KOJIHYECTBO IPEIMETOB OTO-
Opa:Kaiyi PaBHBIM KOJHYECTBOM KaKHX-HUOYAb 3HAUKOB: HAacedeK, uep-
TOYEK, TOYEK.

Wsyyenne apxeosioraMH «3alHMCOK» BPeMeH IaJIe0JUTa HA KOCTH,
KaMHe, JiepeBe IIOKAa3aJ0, YTO JIOJH CTPEMUINCH IPYININPOBATE OTMETKHA
no 3, 5, 7, 10 mryk. Takas rpynuupoBka obierdana cuer. Jlogn yun-
JINCh CYUTATH He TOJIBKO eIHHANAMH, HO ¥ TPOHKAMM, IATEPKAMH H IIP.
ITockonBKY NEPBBIM BHIYMCIHTENbHBIM MHCTPYMEHTOM UeIOBEKA OBLIN
naJbIlkl, CHET Yalle BCero ey rpynnamMu oo 5 uiru 10 npegmeTos.

B panpHeiimeM cBoe HasBaHUe TOIYIHUIH JAECATOK
JeCATKOB (COTHA), NECATOK coTeH (Teicaua) u T. A. Ta-
KHe Y3JIOBBle UHCJA JJisA yao0CTBa 3allMCH CTAlH 00-
03HAYAThL 0COOBIMHM 3HaYKaMH — mudpamu. Ecou npu
mojicueTe MpeMeTOB HX OKa3bIBAJIOCh 2 COTHH, D JIecsaT-
KOB H ellle 4 IpesiMeTa, TO IIPH 3allMCH 3TOH BEJIMIAHEI
ABaKJIbI MOBTOPAIN 3HAK COTHH, IIATH Pa3 — 3HAK Je-
CATKOB M YeThIPe Pa3a 3HAK eIMHHUIILL.

B maxux cucmemax cuucieHua om nosoxcenus (no-
SULUL) 3HAKA 68 3ANUCU YUCAA HE 3Q8UCUM KOLUYeC-
meeHHoe 3HaAYeHUe, KOmMOopoe oH 0003HAYaem; II03TOMY
OHH Ha3BIBAIOTCH HENO3UUUOHHLMIU CUCTEMAMU CYUC-
JeHUSA.

HenosunmoHHEIME CHCTEMAMHU I10/Ib30BAIHACH APEB-
HHEe erHnTsaHe, TPeKH, PUMISHE M HEKOTOPEIE APYTHe
HapO/bl JPEeBHOCTH.

Undppel maiia




UCTOpUS Yucen u CUCTEM CHUCIeHUN §17

ITo Hac HOILIa PUMCKAsA CUCTeMA 3alicH Yuce (pUMCcKHe TudphI), KO-
TOpad B HEKOTOPBIX CAyYasx NPUMEHseTCHA B HyMepaluu (Bexa, ToMa B
cOBpaHMM COUMHEeHWI, IIaBbl KHMrHM). B PHMCKOH cHCTeMeé B KaYecTBe
nu@dp UCHOJB3YIOTCA JaTHHCKIE GYKBHI:

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

Hanpumep, uncao CCXXXII cknageisaeTca U3 ABYyX COTeH, TPeX Je-
CATKOB 1 JBYX €QHHHI] ¥ PABHO ABYMCTaM TPHALATH JBYM.

Ecnu cieBa B 3anmucH PUMCKOI0 YHCJIa CTOUT MeHbIIad nudpa, a cupa-
Ba — 0OoJpIIad, TO HX 3HAYEHUSA BBEIYUTAIOTCH, B OCTAJNBHBIX CAyYadx
3HAYEHHA CKJIaAbIBAIOTCA.

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

BN

Vo, da i E‘%@l\
%

xvit
MDCXLY

AN

Ha Pycm Bonaors go XVIII Beka ucnonbzoBanachk HeMO3UOHOHHAA
CHCTEeMA CIABAHCKHUX Mudp. ByKBeI KHPHJINIEL (cIaBAHCKOTrO anda-
BUTA) HMeJH NHPPOBOe 3HAYEHHE, €CJIU HAJ HUMH CTABUJICH CIeIHallb-
HBIH 3HAK ~ (TuTao). Hanpumep: A — 1, A — 4, P — 100. UuTepecHo,
YTO CYINECTBOBAJHM O0O3HAaYeHHMs OueHb Ooapinmx BeauuwH. Camas
GobIIAaA BeIUMYMHA HASHIBAJIACH «KOJIOLa» U 0003HAUATACH SBHAKOM A,
9ro yucsao pasao 1030, Cunranocs, 4yTo «6oJie Cero HECTH YEIOBEUECKO-
MY YMY pasyMeBaTH».

HemosunmunoHHBIE CHCTEMBI CUHCIeHUS ObLLIM OoJlee MM MeHee IIPH-
TOAHEI 1A BEITIOJHEHNA CI0KeHNA U BRIUNTAHUSA, HO COBCEM HeyJOOHBI
IpH YMHOMXKEHUH 1 JeJIeHnH.

Ilo3HITHOHHBIE CHCTEeMBI

Broepsrie naes mMO3MIIMOHHOM CHCTEMBI CUHCJIEHNA BO3HHKIA B [Ipes-
HeM BaBuione.
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B nosunmoHHBIX cHCTEMax CYMCICHHS KOJHUeCTBeHHOe 3HA-
yeHue, obo3HavaeMoe IHU(GPOH B 3alMCH HHCIA, 3ABHCHUT
OT MO3UIMH IHUMPEI B UKCTE.

OcHoBaHMe MOZUIHOHHON CHCTEMBI CUHCIEHHS PABHO KOJIH-
* &g YeCTBY MCHOJIb3YeMBIX B CHCTeMe HUdp.

Cucmema cuucienus, npumeHsemMas 8 COBPEMEHHOl mamemamure,
A6aAEMCA MOZHIHOHHOH JecATUYHOM cucTemoii. Ee ocHOBaHMe paBHO
[ecATH, TAK KaK 3alHCh JIOOLIX YHCeJI IPOU3BOAUTCH C IIOMOIIBIO IeCATH
nudp:

0,1,2,8,4.°5,6,7.8:9.

XoTs IeCATUYHYIO CUCTeMY IIDHHATO HA3kIBATh apabCKoii, HO 3apofu-
nackoHa B Maauu B V Bexe. B EBpore 06 aToii cucreme y3Hanu B X1I Bexe
u3 apaOCKHUX Hay4yHBIX TPAKTATOB, KOTODBIE OBLIM IepeBefeHBLI HA Ja-
THIHb. ITUM U 00bACHAeTCA HasBaHHe ¢apabckue nmudpsl». Illnpokoe
pacnpocTpaHeHHe B HayKe ¥ B 00MX0ie JecATHYHAA MO3UIIMOHHAS CHCTe-
Ma noaydmniaa ToabKko B X VI Bexe. 9Ta cHcTeMa IIO3BOJISAET JIETKO BBITION-
HATH J100ble apu(pMeTHIeCKHEe BEIYHCIECHUA, 3alIUCHIBATE CKOJIb YTOLHO
Gonpmue umncia. PacmpocTpaHeHWe apaGCcKOi CUCTeMBI AAJI0 MOIHBIH
TOJYOK Pa3BUTHIO MATEMATHKH.

C no3unuoHHOHN NecATHYHON CHCTEMOM CUNC/IEHU S Bbl 3HAKOMEI C DAH-
Hero JeTcTBa, TOJIbKO, BOSMOXKHO, He 3HAJIH, YTO OHA TAK HAa3bLIBAETCH.

Yro o3HAUAET CBOMCTBO MO3HIMOHHOCTH CHCTEMBI CUHCJIEHHS, JETrKo
NIOHATH Ha IIpuMepe J1000r0 MHOTO3HAYHOTO JeCATHYHOI'O 4YHcJa. Ha-
npumMep, B yuciae 333 nepBasg TPOMKA 03HAUAET TPHU COTHU, BTOPad — TPH
JecATKAa, TPeThA — TPHU efuHUIIBI. OgHA ¥ Ta Ke Hudpa B 3aBHCHMOCTH
OT IIO3UIIUH B 3allMMICH YHCJIA obozHauaeT Pa3HbI€ SHAYEHHA.

333=3-100+3-10+ 3.




McTopwua Yyucen n CUCTEM CHUCIEHUA

Eme mpumep:
32478 =3-10000+2-1000+4-100+7-10+ 8=
=3-10*+2-10°+4-10°+ 7-10* +8-10°

Orcroza BUIHO, UTO BCAKOE MeCATHYHOE YHCI0 MOMKHO NPEJCTABUTE KAK
CyMMY IIPOM3BeAEeHNI COCTABIAIINX ero Nudp Ha COOTBETCTBYIOLIHE CTe-
menu gecsater. To e caMoe OTHOCHTCH U K JJeCATHUHBIM JPO0AM.

26,387=2-10'+6-10°+3-10"1+8-102+7-107°.

QueBHIHO, YTO YHCJO «JeCATh» — He eJUHCTBEeHHO BO3MOKHOE OCHO-
BaHME TOSWIIMOHHON cucTeMbl, M3BecTHBII PYCCKHII MaTeMaTHK
H. H. JIysuH Tak BeIpasuics 1o sroMmy nosoay: «IIpeumymiecTsa gecs-
THYHON CHCTEMEI He MaTeMaTHUecKue, a 3ooaoruyeckue. Eciu 651 y HAC
Ha pyKax ObLIO He [ecATh IaJIbIER, & BOCEMb, TO YeJIOBEYeCTBO I0Ih30Ba-
JIOCH OB BOCBMEPHUYHOM CHCTEMOH » .

3a ocHOBaHMe NO3UIIHOHHOH CHCTEeMbI CYMCIEHHA MOXHO NPHHATH
moboe HATypadbHOE YHCJO0, Oosibiee 1. YIOMsAHYTas BHINIE BABHJIOH-
cxad cucreMa uMesia ocaosaume 60. Ciensl aToH crcTeMbl COXPAHUIIHCH
0 HAIWMX [HeH B MopAAKe cueTa efuHuUl] BpeMmeHH (1 wac = 60 munyT,
1 muryTa = 60 cexyHx).

Ilns sanucy 4uces B IMO3MITMOHHOM cHCTeMe ¢ OCHOBAHWEM N HYXKHO
uMeThb aagasuT U3 n uudp. O6s1yHO A 9Toro Npu n < 10 ucronsayoT n
nepBeIX apabckux nudp, a npu n > 10 Kk gecaru apabckuM nudppam 1o-
6aBIAOT OYKBEI.

Bot npuMeps! aI(paBUTOB HECKOJIBKUX CUCTEM.

n=2 JBonuHasn . 0 1
n= Tpouunasa 012
n=2§8 BocermepuuHasn 01234567
i n=16 Ilecraaanarepuunas 0123456 789ABCDEF

OcHoOBaHHE CHCTEMBI, K KOTOPOI OTHOCHTCS YHCJI0, 00bIYHO 0003HaUA-
eTcfA NOACTPOYHBIM HHAEKCOM K 9TOMY YHCIIY:

101101, 36715, 3B8Fs.

A Kak cTpOUTCHA PAJ HATYPAJIBHBIX UHCEJ B PA3HBIX NMO3UIIHOHHBIX
cucreMmax cuucaeHus? [IpoucxoauT aTo IO TOMY e NPUHIUIY, YTO U B
Jecaruunoii cucreme. CHauvana uAyT OGHO3HAUHBIE YHCJIA, IOTOM JBY-
3HAUYHBIE, 3aTeM Tpex3HauHble 1 T. 1. Camoe 60bII0e OHHO3HAYHOE YHC-
JIO B leCATHYHOH cucTeme — 9. 3aTeM cleAyIOT ABY3HAYHEIe uncaa — 10,
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11, 12, ... Camoe GosbIoe NBY3HAYHOE UHCIIO — 99, mamee uayt 100,
101, 102 u r. x. 5o 999, zatem 1000 u . 1.

st npuMepa pacCMOTPHM NATEPUYHYIO cHcTeMy. B Heit panx HaTy-
PaNbHBIX YHCEJ BBITJISINAT 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, ...

Buzano, uro 3geck uncso mudp «HapacTaeT» ObICTpee, YeM B ecATHY-
HOW cucreMe. BricTpee Beero umcsio nudp pacrer B ZABOMUHON cucTeMe
cuHCcIeHudA. B cienyionieit tabiauie conocTaRIAIOTCA HaYAIA HATypaJib-
HBIX DAJOB AeCATHYHLIX H JBOUYHBIX YUCEJ:

e 1| 28] 4] 5] 6 B 8 9 | 10 | 11
2] 1[10] 11 100i' 101 ’ 110 | 111 | 1000 | 1001 1010 | 1011
- | '

KopoTko o rmaBHom

Cucrema cumcenns — 9710 CI10CO0 3aIMCH YHUCE B COOTBETCTBYIOIINE
npaBua AeHCTBHHI HaLl YNCTaMH.

Cucremsl cuncaeHns GLIBAIOT IO3UIUOHHEIE H HEIIOSHITHOHHBIE. IIpn-
MEepOM HEIO3HIMOHHOM CHCTeMbl ABISAETCH PUMCKASA CHCTEMA 3aIlUCH
quceJ.

B no3unuonHo# cucTEMe CUMCIEHUSA KOJTHIeCTBEHHOE 3HAYCHAE KasK-
Z0¥ nu(pPHI 3aBHCHT OT NO3UIIHH MUMPHI B YUCTe.

AnaBuT CUCTEMBI CUHCIEHUA — MHOMKECTBO UMD, UCIOIb3YEMbIX B
Heli. OcHOBaHHe CHCTeMbI CUHCIEHUs PABHO MOIITHOCTH asidaBuTa (THC-
1y nudp).

Haunmensnree BOSMOKHOE OCHOBAHME MO3HIIHOHHOM CHCTEMBI CUMCIIe-
HEA — 2. Takas cucTeMa Ha3BIBAETCA JBOUIHOM.

Apabckas cHCTeMa 3aIIHCH YHCeJI ABJIAETCH JeCATHIHOMH IO3UIIMOHHOH.

Bonpockl u 3agaHun

1. YTo Takoe cucrema cUHcHIeHHAT

2. BueM OCHOBHOE Pa3JInule HO3UIINOHHbBIX 1 HEIO3HIINOHHAIX CHCTEM CUHCIe-
HUA?

3. UeMy paBHO OCHOBAHME CHCTEMbI CUMCICHUA?

4. Tloyemy apafckasi cUCTeMa 3aITHCH YUCeT HA3BIBASTCH [ECATHTHON TO3WUIH-
OHHOI?

5. KaxoBo HauMeHbIIIee OCHOBAHUE MOZUITAOHHON CHCTEMBI?
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6. Yemy B JecATHUYHON CHCTEME CUMC/IEHHA DABHBI CIeAYIONHe Yncaa, 3amn-
cannble puMckuMu mudppamu: XI; IX; LX; CLX; MDCXLVIII?

7. BanumuTe pUMCKUMU Iu(paMy YicIa, PABHEIE CIeAYIOIMM AeCATHIHBIM:
13; 99; 666; 444; 1692.

8. BamuniuTe IOCJeLOBATEIbHOCTh ABAANATH YKHce] HaATYPAJIBHOrO psajaa, Ha-
YHHAA OT eLMHHUII, JAJS MO3AIIMOHHEIX CACTEM C OCHOBAHHAMHU 2, 3, b, 8. A
OdopMuTe pe3yabTAThL B BHE TaOIHIIbI.

n=10 1 2 3 19 20
._n=2 e

n=3

'7n=5

e |

9. ITocrpoiiTe TAGANIEI YMHOMEHUA [IJd OLHO3HAYHBIX HYHCEN B ABOUMYHOR
¥ TPOMYHOMN cucTeMax cuuesaenus. IloaroTrossre coobIIeHNE.

HD

EK LIOP: YacTtb 2, rnaea 7, § 45. LIOP Ne 1.

§18

NMepesoa umcen n osouyHana apupmMeTnka

OcHogHble meMmbL napazpapa:

paszeéepHymas popma 3anucu YUuUcLa;

nepesod HedecAMULHbLY Ylce 6 0eCAMULHYIO CUCeMY CHUCIeHLLA]
nepesod decamuiHbLX Yucesl 6 pyzue CucmeMbl CHUCTEHUS;
apupmemuKra 080ULHbBLX YUCETL.

Ob6cyaum noxpoGHee BOIPOC O IpeACcTaBJIeHNH YHCe/I B IO3UIINOHHBIX
cucTeMax CUMCJIeHHA, 0 IPABUJIAX MePeBOJa YHCe I U3 OJHON II03UIIHOH-
HOM cucTeMbl CYUCIEHUA B IPYTYIO.

BenoMHEEM errfe pas 0 TOM, 4T0 Jiio0oe JecATHIHOe YUCI0 MOXHO IIPef -
CTABUTH B BHE CYMMBbI IIPOM3BeAeHMI 3HaYaIUX Iudp YHCIa Ha CTele-
HE gecATKH. Takoe IpeicTaBleHHe HA3LIBAETCA pa3BepHYTOH (hopmoii 0
samucu uncaa. [locMoTpHTe Ha cleAylonjie PaBeHCTBA:

2638=2-1000+6 - 100+3 - 10+ 8 =
—2-10%+6-102+3- 101+ 8 - 100

345,178 =38-100+4-10+5+1-0,1+7-0,01+8- 0,001 =
=3-102+4-10'+5-100+1-10"1+7-102+8 - 103
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OTH IPUMepH! IOKA3BIBAIOT, YTO B PA3BEPHYTOI ¢dopmMe mOKasaTeNIn
CTENeHH JIeCATH 3aBUCHUT OT HO3UIIHH COOTBETCTBYIOMIRH MH(PHI B 3a1IH-
cu yuena. ITosunusa nudpsl B 3aIICH YNCIa HA3BLIBAETCA Pa3PAA0M THC-
aa. luppa B paspsage eaunnn ymaoxkaercs aa 100=1; nudpa B paspame
AecATKOB yMHOKaerca Ha 101; mudpa B paspsage coren — Ha 102 m 1. 1.
JpoGHble paspsA/bl YMHOXKAIOTCA HA OTPHIIATENbHBIE CTEIEHH JACCHATH:
1071, 102, 103 u 1. 1. Cmenens decamru pasHa HOMepy coomeem-
cmeyruiezo paspada 6 wucne (paspasbl APOOGHOH YaCTH HYMEpPYIOTCS OT-
PHIIATeIEHBIMH YHCJIAMH).

Mb1 HACTONIBKO IPUBBIKIIN K JECATHIHOMY CUETY, YTO UHCJIO B JIO-
00it APDYroil cHCcTeMe HHUEro HAM He TOBOPHUT O COOTBETCTBYIONIIEM €My
KoaudecTse. Hanmpumep, uro 3a Bermumna 1 125 ? Y106 IOHATH « MHOTO
9TO MJIM MAaJIO», HY3KHO MepeBeCcTH ero B JeCATUYHYIO cucremy. Crenars
3TO JIOBOJILHO IIPOCTO.

Hucno 1125 conepsxut B cebe 2 equaunsl, 1 Tpoiiky u 1 geBATKY.
Kak u B gecaTuuHoii cucTeMe, YHCI0 MOKHO IPEJCTABUTE B BH/E CYMMBI
OPOU3BECHUH COCTABIAOIINX eT0 NHAP U COOTBETCTBYIOIIMX CTemeHeH
OCHOBaHHA CHCTEMEI (B HallleM IIpUMepe — TPOHUKH).

112;=1-32+1-31+2- 30=9+3+2=1410.
Crneposarensno, 1125 = 14,,.

IlepeBenem gBomuHOE yucio 101101 5 B IECATUYHYIO CHCTEMY CUYMC-
neuus. IIpurnun ror ske. Temeps B passepHyTOi (hopMe YHCIa HAZO HC-
MO0JIB30BATH CTEIIEHM JBOMKH:

101101,=1-25+0-24+1-234+1-22+0-2141-20=
=32+8+4+1=45,

U emie oquH IpuMep — ¢ HIECTHAAIATEPHYIHBIM YHCIOM:

15FCi4=1-163+5-162+15-161+12=
=4096 + 1280 + 240 + 12= 5628,,,.

AHAaJIOTUYHO IepeBOAATCA ApobHEIe uncaa. Hanpumep:
101,11,=1-22+0-21+1-204+1-2-1 + 1:2-2 =
=4+1+1/2+1/4=5+0,5+ 0,25=5,75,,.

A KaK IpOH3BeCTH 00PAaTHEIN IepeBoJ] U3 JeCATHYHOMN CHCTEMBI B He-
AecATHYHYIO (1 # 10)? [I1s 9TOr0 HY:KHO CYMeTh PAa3JIOKHTD LeCATHY-
HOe YMCJIO Ha caraemMblie, cofep:xaiue crenesu n. Hanpumep:

15,0=8+4+2+1=1-284+1-22+1 -21+1=11112_

9Jra saziada yxe MOCHOKHEe, YeM IePEBOJ B JeCATHUYHYIO CHCTEMY.
IlonpobyiiTe, HanpuUMep, TAKUM 00pa30M IIepeBeCcTH B ABOMYHYIO CHCTE-
my yucao 157. KoHeuHo, MOKHO, HO TPYAHO!

OnHako cymecTByeT (opMaibHAsA MPOLENYPa, NO3BOJIAIONAS JIer-

KO BBLIIOJTHUTE TaKOH ImepeBon. O=a cocTouT B TOM, 4TO JAaHHOe JOecd-
THYHOE YHCJIO [NeJIMTCA C OCTATKOM Ha OCHOBaHHWE CHCTEeMBbI. HOJIV‘IEH'




MepeBoa Yncen u ABou4Has apmpmeTka

HBIH 0CTATOK — 3TO MJIAAIINNA paspan MCKOMOI'0 YHCJa, a IOJydeHHOe
JACTHOE CHOBA IGJIATCS C OCTATKOM, KOTOPHIi paBeH BTOpo# crpasa ud-
pe u 1. A. Tak mpojo/KaeTca [0 TeX IOP, MOKA YacTHOe He CTaHer
MeHbIIIe AeJIuTeNs (OCHOBAHMUS CHCTEMBI). ITO YACTHOE — CTapiias mud-
pa HCKOMOT'O YHCIA.

IIposeMOHCTPHPYEM STOT METO/ HA IPUMepe IepeBoja YHcIa 3710
B IBOMYHYIO cHCTeMy. 37ech AasA 000o3HaUeHHs NU(P B 3alMCH UHCIA
HMCIOJIb3YeTCHA CHMBOJIMKA: A5a,03d5010.

Orcroga: 374,

100101,

BoT eme ABa IpHUMepa IepeBoja AecATHYHOro unucia 315 B BockMe-
PHUUYHYIO ¥ [IeCTHAAIIATEPUYHYIO CHCTEMBI!

315 |8 315 |16
24 39 |8 16 19 |16

75 32 4 155 16 1
72 7 144’ “"8
3 11

Orciopa crenyer: 315,,=473g= 13B,4. Hamomuum, uro 11,5 = Byg.

Tereps PACCMOTPUM [IEPEBOJ IPABUIBHON JeCATHUHOM npobu B Ipy-
I'yIo cucTeMy CYucIeHud. 31ech paboTaeT ciaeyolnee IpaBuio: nepesod
dpobrozo decamu4nozo ucaa 8 dpyzylo cucmemy CLucleHus npouseo-
dumca nymem nocnedosamenviblX YMHONCEHUL HA OCHOBAHUE HO80il
cucmembl ¢ 8bidesienuem Yu@p yenoi vacmu npouseederuil 8 Kaiecmee
UCKOMDBLX.

151 mpuMepa TOKaXeM IepeBoj AecATHYHOM apobu 0,1875 B ABOMY-
HYI0, BOCbMEDPHUYHYIO U IIeCTHAAIATEPUYHYIO CHCTEMBI.

01875 0| 1875 0| 1875
SUPEE o5 sl %.8 x16
0| 3750 1| 5000 11250
| x2 | x8 1875
0[7500 4| 0000 3| 0000
= el 2
1| 5000
| x2
1| 0000




dOJIMYHbBIE BBITMCNeHWS HAa &
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37ecs BEPTUKANBHAS YePTa OTHeIAET [eIbie YACTH YHCeT OT IPOOHBIX
yacreit. IloguepKuBaHEMEM OTMEUEHBI HCKOMBIE 3HavaImue NUMPLI Zpo6-
HOT'O Yyuca.

Otcroga: 0,1875,,=0,0011, = 0,144 = 0,3,,.

YMHOKeHMe IOBTOPSETCA 40 TeX IOpP, IOKA B ApobHOI yacTu oyepes-
HOT'0 TPOM3BEACHUA He IIONYIHUTCHA HyJIb, HJIH He OyAeT 06HADYKeH epu-
OZ NOBTOPAKINUXCA IUudp.

ITpu nepeBoje APOGHOrO YKCIIA YACTO BOSHIKAET CUTYAIIHN, KOTJa KO-
HeYHAaA Apo0h B NeCATHYHON cHCTeMe IIePeXOfUT B GeckoHeuHYIO Ip06b
(uppalnHoHaNLHOE YHCJIO) B Apyroil cucreMe cuucieHusa. B Trakom coy-
1ae, IIepej TeM KaK IPOM3BOLUTE II€PeBOJ, HYKHO JOTOBOPHTHCH O JOC-
TATOYHOM TOYHOCTH, T. €. 0 KOJTHIECTBe 3HAKOB, KOTOPOe coxpaHdAeTcA B
ApobHOI yacTh yKca,

Ecnu yncno cmemanHsoe, T. e. MMeeTcA HeHyJIeBas NeJas U apobHas
HaCTH, TO OTAENBHO IEPEBOAHUTCH eT'0 IeJIafd YACTh [y TeM IOCJIe 0BATeIb-
HOTO 1eJIeHN s, OTANBHO — APO0HAA IyTeM YMHOXKEHUs U 3aTeM oba pe-
3yJIBTATa 3AIMCHIBAIOTCA BMeECTe uYepes 3amATyio. M3 paccMOTPeHHBIX
IIPYMEPOB CJEAYeT:

315,1875,, = 473,14, = 13B,3,,.

ApudMeTHKa ABOMIHBIX YHCeI

IIpaBuna ABOMYHOH apHGMETHKHM TOPa3[o NPOIIe NIPABUJ AECHTH-
9HOH apupMeTHKH. BOT BCe BO3MOMKHEIE BADMAHTHI CIOMKEHUA H YMHO-
JKeHUA ONHO3HAYHEIX ABOMYHEIX THCEJ:

0+0= 0 0x0=0
0+1= 1 0x1=0
1+0= 1 1x0=0
1+1=10 1x1=1

CBoeii IPOCTOTOM M COrTACOBAHHOCTHIO ¢ BUTOBOI CTPYKTYPOH KOM-
NBIOTePHOH MAMATH JBOMYHAS CHCTeMAa CIUCIEHUS U IPHUBIEKJIA H300De-
Tarenei KomnbioTepa. Ee ropasio npome peannsoBaTh TeXHUUECKUMU
CPeACTBAMHY, YeM JeCATHYHYIO CHCTEMY.

Bor mpumep croxeHHA CTONOMKOM ABYX MHOTO3HAYHBIX ABOMTHEIX
YHUCeT:

i

011011101
*Ni1010110
10010110011

Y

0

A Temeps IOCMOTPHUTE BHUMATEIBHO Ha CJIeAYIOUIHIT IPHMeD YMHOMKe-
HHA MHOTO3HAYHBIX JBOMUHEIX YHCEJI:




MNepesopg uncen u AasonyHas apupmeTuka

1101101

& 11041,

1101101
1103103
1000100001

ITociie HeGOMBIION TPEHUPOBKHU JII000H M3 Bac TAKHE BEITHCIEHUA
6yaeTr BBHINOJHATE ABTOMATHYECKH.

KopoTko o rnaBHOM

Ypeao B MOSUIMOHHOM CHCTEMe MOXKHO IPEACTABHTL B BUJE CYMMBbI
IPOH3BeIeHUIl COCTABIAIOIIUX ero Nu@p Ha COOTBETCTBYIOIINE CTeNeHH
ocHOBaHHUA cmcTeMbl. Takoe ImpefcTaBjieHHe Ha3hIBAETCA DPa3BePHYTOH
dopmMoO¥i 3aTUCH YHCIIA.

IepeBos HeeCATUYHOTO YHCIA B JeCATHYHYIO CHCTEMY IIPOU3BOAUT-
¢f IIyTeM BHIYUCIeHUA BhIPaXKeH! s B PA3BEPHYTOH (hopMe 3anucH THCIa.

IlepeBos 1EJIOTO AECATHYHOTO YMC/IA B CHCTEMY C OCHOBAHMEM 71 IPO-
M3BOAUTCS IYTEM BLITIOJHEHHS NENOYKH JeJIeHUH ¢ OCTATKOM Ha 1.

Tlepesos APOGHOTO AECATUYHOTO UKCJA B CHCTEMY C OCHOBAHUEM 7
[IPOMBBOAMTCA IIyTeM BBIIOTHEHN A IeIIOKH YMHOKEeHIH Ha 7l ¢ Bhljee-
HHUEeM IeJIOH JacTH.

Hcrnoap3oBaHWe JBOWYHBIX YMcesl B KOMIIbIOTEDE CBA3AHO ¢ OMTOBOM
CTPYKTYPOil KOMITBIOTEPHOM IaMATH U IPOCTOTOM IBONYHOI apH(DMETHKH.

Bonpockl 1 3apaHus

1. Yro Takoe pasBepHyTas (hopMa 3ammucy gucaa’?

2. KakuM JecATHYHEIM YUCJIAM PABHO YHCJIO0, 3allUChIBAEGMOE B BUe 0,1, Bcuc-
TeMe CUMCJIeHHA C OCHOBAHUEM 71, IJIfA: ;
ayn = 2; 6) n = 6; B)n = 8; r) n = 16.

3. KakuM fecATHYHLIM UNCJIAM PABHO YHACI0, 3AIIMCHIBAEMOE B BU/Ie 100, BcHc-
TeMe CYMCIeHUA ¢ OCHOBAHUEM 7, AJIA: Q=T

ayn = 2; 6)n = 6; B)n = 8; r)n = 16.

4. BuiNoJHATH YKA3aHHEIE IIePEeBO/bI YNCesI 3 OJHOH CHCTeMBbI B APYTYIO:
1) 56,0 = X; 5) 1745 = X10; 9) 2A,4,6=X10;
2) 5610=X8; 6) 1235=X10; 10) 56,87510=Xz;
3) 5610 = .X5; 7) 1101,12=X10; 11) 324,01562510 — Xg;
4) 23C16= X105 8) 23,25=X10; 12) 765,12510= X15.

5. BeIDOJIHUTE CIOKEHNE B JBOMYHOM CHCTEME CUHMCIEeHHA!
11+ 1; 111 435 1391y VLT a2y

6. BRINIOJIHMTE YMHOKEHHE B JBOUYHOI cHCcTeMe CUMC/IeHHA!
111-10; 111-11; 1101-101; 1101 - 1000.

EK LJOP: YacTb 2, rnaea 4, § 16. LIOP Ne 2, 3.
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TabnuyHbie BLIMUCNEHUS HA KOMNbIOTEpEe

ACHNa B NaMaTuU KOMNbOTEpPa

OcHoenble membL napazpaga:
u Npedcmasienue Ueablx Yuce;
« pasmep aveiku u duana3on sHALeHUl Yucel;
ocobennocmu paGomul KOMNLIOMEPA € YELbLMU YUCIAMU;
npedcmasnenue eeuecmeen bl YUcCel,
0co0eHHOCIU PABOMbL KOMNLIOMEDPA C 8EULeCMEEHHLLMU YUCLAMU.

Jli06aa nHGOpManMA B maMaTH KOMITbIOTEpa NPeACTaBIAETCA B JBO-
HYHOM BH/I€: IIOCTIeJJOBATENIBHOCTHIO HyJNeH M efuHuN. Meropuueckwu
[IepBBIM THIIOM JaHHBIX, C KOTODHIMH CTadu paboTaTh KOMIIBIOTEDHI,
Ob1im yncaa. Teneps 9To ¥ UMCIA, ¥ TEKCTHI, U nsobpakeHnue, u 3ByK. Pa-
Gora ¢ JTaHHBIMM JTIOGOr0 THIA B KOHEYHOM UTOTE CBOIAMUTCH K obpaborke
ABOHYHBIX YHCEJ — YHCeJ, 3alMChIBAEMBIX C IIOMOIILIO ABYX IHDP, —
0 u 1. IToaToMy coBpeMeHHEIE KOMITbIOTEDHBIE TEXHOJOTHH HA3LIBAIOT
NHGPOBEIMHM TeXHOJOTHAMH.

B xomMnbioTepe passHuaOTCs ABA THIA YMCIOBBIX BEIHUUH: IIeJIble
4dHCJIa U BellleCTBeHHBIe uncia. Pasmmuaiorcs criocoGsl Mx npencTaBiie-
HUSA B IAMATH KOMIILIOTEPA.

IIpencraBiaenue meabIx uHceln

HacTh maMATH, B KOTOPOH XPAaHUTCA OZHO UMCJIO, OyZeM Has3hIBATH
A4eiiKoi. MUHUMAaJIbHBIHN pasMep AYeiiKa, B KOTOPOH MOKeT XPaHUTHCA
yenoe yucio, — 8 6uros, uau 1 6aiir. [losyaum npeacraBaenne TeCATHY-
HOro ymciaa 25 B rakoi adeiike. J[Jisi aTOro HY»XHO IIeDEBECTH UHCJIO
B IBOMYHYIO CHCTeMy cuHcieHusda. Kak aTo menaercs, Bel y:ke 3HaeTe.
Pesynbrar nepesona:

2510 == 110012

Teneps ocrasnocs «BIHCATE» €r0 B BOCBMUPA3PANHYIO A9EHKY (3amucaTsh
TaK HasblBaeMOe BHyTPeHHee IIpeAcTaBIeHne yncia). JlesaeTcs aTo Tak:

00011001.

Yucno 3anMChIBAETCA <«IPUIKATHIM» K IIPABOMY Kpamw AYedKH
(B Mmnapgmux paspanax). Ocrasuinecs cieBa paspsaabl (crapmue) samoJ-
HAIOTCA HYJIAMH.

Camprii crapmuii paspsj — NepBbIil cIeBa — XPaHUT 3HAK UHCJIA.
Ecuin uncio nonoskurebHoe, TO B 3TOM paspsie HOJb, €CJIH OTPHALATE b
Hoe — eauHuna. Camomy GoLbULOMY NONONCUMELLHOMY YeNOMY YUCTY
COOTBETCTBYET CJIeAVIOIHN KO:

01111111.




Yucna B naMaTU KOMMNbiOTEPA

YeMy OH paBeH B JecATHYHOMN cucreMe? MOXHO pacnucaTh 3T0O THCIO
B pasBepHyTO# (POPMe U BLIYMCIUTE BeIpaxkeHue. Ho MOXKHO peliuTs 3a-
nagy 6bicrpee. Ecou Kk MiajiieMy paspsay aTOTO 9uc/a IPHOaBUTE e/~
HUIY, TO moayuduTes uncao 10000000. B gecaTu4HOi cCTeMe OHO PABHO
27 =128. 3HaunT:

01111111,=128-1=127.
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,r‘ VS MakcuMaJbHOE IIeJioe IMOJOXKHUTEeIbHOe YHUCJIO, TOMeNlalonie-

) ]
' ecs B 8-paspsaaHYyIo AUeiiky, paBHo 127.

=
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Terneps pacCMOTPUM NIPEACTABIEHUE UELblX OMPUYAMENbHBLY HUCE]L.
Kak, HapuMep, B 8-paspAAHOil sueiike NaMATH OyeT NpeACTaBIeHO YHC-
710 —25? Kaszanocs 6bl, OYeBHAHBIM OTBETOM SABJISIETCS CIeNYIONINH: HYK-
HO B IpejcTaBJeHun uucia 25 sameHuTs crapimumii paspaz ¢ 0 va 1. Ho
B KOMIIBIOTEPE BCEe HECKOJIBKO CI03Hee.

s\ 0

ANV

?‘ Ff? Ilns mpejcTaBIeHUA OTPHUIIATENBHBIX IEJIbIX YHCEJ HCIOJIb-
,%‘4 3yeTcs HOMOJHUTEIbHBIH KO,
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=

/
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IMonyuuTs AOMOJHUTEIbHBIH KO HEKOTOPOT'O OTPHIIATEIbHOTO THCIa
—X MOXKHO IO CJIeLVIOIIeMY ajJlropuTMy:
1) sanucaTs BHyTPeHHEee NIPeACTaBJIeHHue COOTBETCTBYIOIIETO eMy 110~
JI0KUTENBHOTO uncaa +X — 3T0 MBI yoKe yMeeM;
2) sanucaTh 06pPATHBIN KO IT0JIyYeHHOTO ypcsia 3aMeHOi Bo Bcex pas-
panax O ma lu 1 Ha 0;
3) K moIyueHHOMY YHCay NpUbaBuTh 1. I

OnpefenuM MO ATUM IpaBUJaM BHYTPeHHee IIpeJAcTaBlIeHHe HHcJa
—25,, B BOCBMHPa3pA/HOMA sueiike:

1) 00011001
2) 11100110
3) +1
11100111 — aTo u ecTh NpeacTaBIeHne yncaa —25.
B pesysibTaTe BHINIOJHEHHWA TAKOro aJlOPUTMAa eAMWHUILA B cTapIIeM

paspAne noay4daercda aBTOMaTHYECKH. OHa U ABJAeTCA IPUZHAKOM OTPH-
IaTeJbHOI'O 3HaAYEeHWHA.

0




iHbIe BbIYMCJIeHUHA Ha

ITposepum mosyueHHEBIH pesyabrar. OUEBHAHO, UTO OpH CJIOMKEHHH
yucen +25 1 —25 gonkeH NOJYyINTHCA HOMb.

00011001
11100111
100000000

Exununa s crapmem paspsze, moryuaemMas IIpH CIOKEHAM, BEIXOIUT 3a
IPaHMIy S9eHKH U ucde3aer. B aueiike ocmaemecs Hoaw!

M3 aroro npamepa Teneps MOKHO IOHATE, TIOUEMY IIPeCTABICHHE OTPHU-
IaTeTBHOTO YHCJIA HA3BIBAETCA JOIOIHUTEILHBIM KOOM.

IIpeacraBnenne BOCEMHPa3pATHOTO OTPHUIATENLHOTO UHMCIA
—X [OTIONHAET NpPEACTABIEHHE COOTBETCTBYIONIETO IOJIOMKH-
TeJIbHOTO yncaa +X mo sHavenmns 28,

Pasmep AYelKH U AHATIA30H 3HAYCHNH THCE

Haw6oubiree mo Moy 1io OTpHIIaTeIbHOE 3HAYEHHE B BOCHMHUPA3PAL-
HOU sdelire pasHo —2° = —128. Ero BHYTPeHHEe IIpeAcTaBJIeHHe:;
10000000. Taxum o6Gpasom, AMANA30H NPEJACTABICHUS ILEJBIX YHUCET
B BOCBMHDPAa3pATHON A4YeiKe CaeqyOImii:

-128<X <127 mmn -27<X<27'-1.

BoceMupaspagHoe npescTaBIeHNE HEABIX YHACE] 00ecIeynBaeT CIHII-
KOM y3KH# auanasoH sHaueHuit. Ecau Tpebyerca Gonbmmit guanason,
HYKHO HCIIOJIB30BATE sA4YeHKH Gosabmrero pasmepa. Has 16-paspsimmoit
AYEHKH AUAIa30H 3HAYEHUH 6yeT cJelyIOIiHIM:

28 <X<2%_1 umm -32 768 <X <32 767.

Teneps cranoBUTCS OYeBHAHON 0600MeHHAS (HOPMYIA A AUATIA30-
Ha IeJIbIX YHCeJl B 3aBUCHMOCTH OT paspAgHoCcTH N AuelKH:

S £ e T
Huanaszos aus 32-paspsAgHoi sYeiKu MoJIydaeTcs JOCTATOYHO GOJIb-

ImAM:

=M e X208 _ 1 unw
—2 147 483 648 <X <2 147 483 647.

Oco6enHoCTH PaGOTHI KOMIBIOTEPA € HEJBIMH YHCIAMHE

Brinonaas ga KOMIIBIOTEPE BEIYHUCJIEHHUA C IEeJIBIMH YHUCJIaMU, HY -
HO IIOMHHTE 00 OrpaHUYEHHOCTH AHAIIa30HA AONYCTHMBIX 3HAYeHHI.



Yucna B NamMaATHU KOMNbIOTEPa

BuIxo pe3yIbTATOB BEIYUCIEHHH 32 TPAHMIIBI AOIYCTHMOI0 JHana3oHa
Ha3LIBaeTCS nepenojanenuem. [lepenoiHeHHe IIPY BEIYUCICHUAX C 1€~
JIBIMY YHCJIAMH He BhI3BIBAeT IpephIBaHusA paboTe! mponeccopa. Mamu-
Ha TIPOJOJIYKAaeT CUNTATE, HO Pe3yJIbTATH MOI'YT OKAa3aThCA HellPaBUJIb-
HBEIMH.

IIpencraBiieHNe BelIeCTBEHHBIX YN CEJ

Ilensie m ApoOHBIE WHCIA B COBOKYIIHOCTH HAa3bIBAIOTCA BEIECT-
BEHHBIMH UMCJIAMH. B MaTeMaTHKe TaKiKe HCIOJIb3yeTCs TEPMHUH «aeit-
CTBHUTEJIbHBIE UHca». PemnreHue 0OJBIINHCTBA MATEMaATHYECKHUX 3a7av
CBOIMTCH K BRIYMCJIEHUAM C BellleCTBEeHHEIMH YHCJIaMU.

Besxoe BelecTBEHHOE YHCaA0 X MOMKHO 3allHCaTh B BHJE IPOHU3Be/e-
HYS MAHTHCCHI /7. 1 OCHOBAHHSA CHCTeMBI CUMCJIEHHS P B HEKOTOPO Ieoi
CTeneHH 1, KOTOPYIO Ha3bIBAIOT NOPATKOM:

X=m-p".

Hamnpumep, uncio 25,324 MOXHO 3aIHCATh B TAKOM BHIE: 0,25324 - 102.
3necs m=0,25324 — manTucca, n = 2 — nopazaok. Ilopsanox ykaseisaer,
Ha KaKoe KOJMYecTBO MO3UIAH U B KAKOM HaIpaBJIeHHH JOJKHA CMec-
THTHCA JecATHYHAS 3allATadA B MAaHTHCCE.

Yaire Bcero AJisi XpaHeHHUs BeIeCTBeHHBIX YHCell B IaMATH KOMIBIO-
Tepa McIoaB3yeTca ambo 32-paspapHas, aubo 64-paspanHas Adeika.
IepBhIii BADMAHT HA3LIBAETCS IIPEJCTABIEHHEM ¢ 06BIYHON TOYHOCTEIO,
BTOpPOil — TIpeZicTaBIEHUEM C Y/JBOEHHOH TOYHOCThIO. B fAueiike XpaHAT-
cs IBa YMCJA B JBOMYHOHM CHCTeMe CYMCIeHHA: MAHTHUCCA H IIOPANOK.
31eck MBI He OyaeM noApo0HO paccMaTPMBaTh NPABHUJIA IPEACTaBICHUA
BellleCTBEHHEIX uuces. OTMETHM JHIIL OCHOBHBIE CJIEACTBHS, BHITEKA-
IOIye M3 3TUX IPpaBUJI, KOTOPLIE BayKHO 3HATH IOJIB30BATEJ IO KOMIIBIOTE~
pa, 3aHEMAOIIEeMYCs MaTeMaTHUYeCKUMY BEIYMCIeHHAMH.

OcoGerHOoCTH pad0THI KOMIIBIOTEPA ¢ BEIeCTEEHHBIMH YHCIaAMH

1. InanasoH BellecTBeHHLIX yucesa orpanuded. Ho oH sHauuTENIBEHO
[IUpe A¥Aana3oHa MelbIX Yhces B PACCMOTPEHHOM paHee criocode ux
mpencraBienusi, Hanpumep, OIPH HCIOJB30BAHMH 32-paspAfHOi
AYeMKH 3TOT IHATIA30H CJIEYIOINTHHA:

~3.4 <10® 2 X <3.4-10%,

2. Berxoy 3a quanazod (Iepemo/iHeHne) — aBapHiiHAA CUTyaluusd JJId
mpormeccopa, KOTOPLIH IIpephIBaeT CBOIO paboTy.

3. Pe3yabTaThl MAIIMHHBIX BRIYUCIEHNH C BeIIeCTBEHHBIMU YHCIAMH
coZlepsKaT HOTrPeIIHOCT,. IIpyu NCIONb30BAHUH YABOSHHOH TOYHOC-
TH 5T NOTPEIIHOCTE YyMEHBIIaeTCH.




iHbi€ BblYMCNeHWA Ha KOMNblOoTEpe

KopoTtko o rmnaBHom

B namaTu xoMobioTepa mesible 4HCJA MPEACTABIAIOTCH B IBOMYHOIM
CHCTeMe CHHCIeHHS M MOT'YyT 3aHUMATh A4eiiky pasmepom 8, 16, 32 u . 1.
6uTOB.

HAuanasoH sHaUEHHH 1ebIX YKces orpanudeH. Yem Gosbine pasmep
AYeiKH, TeM IIUpe TUanasoH.

IIpn BEIXO/Ie PE3YTILTATOB BHIYNCACHAH C MEIBbIMU YHCIAMHE 38 JOIYC-
THMBbIi AuanazoH pabora mporeccopa He mpepeiBaeTcd. IIpu sToM pe-
8YJIBTATHI MOTYT OKA3aThCA HEBEPHBIMH.

BemecTsenHbIe YnCIa NPEACTABIAIOTCA B BU/e COBOKYIIHOCTH MaH-
THCCHI H TOPAAKaA B JBOMYHON cHcTeMe cumcieHHA. OObIYHEBIN pasMep
Auelikm — 32 unu 64 6ura.

PesynpTaTel BEIYMC/ICHHUI C BEIECTBEHHBIMYU YHCIAMH IPUOIHKEH-
Hele. Ilepenosinenre IpUBOAUT K IPEPLIBAHUIO PAaGOTHI IIpOIIecCopa.

Bonpockl u 3agaHun

e e

1. Kak B IaMATH KOMIbIOTEPA IPEJCTABIAIOTCA 1eJIble IOI0KUTeTLHEIEe U 0T
punaTe bHble yncaa?

2. YraxuTe, KaKOB ObLI OBl JMATIA30H 3HAYEHMIH IEJIBIX YHCEJ, €C/IH 65 11 UX
XpaHeHHWsA HCIIONb30BANIACE YeThIpeXpaspAaHaA AUeiiKa.

3. BanumNTe BHYTPeHHEee Ipe[CTaBJeHUe CIAeIVIOMMNX JeCATHUYHBIX THCE,
HUCIIOJB3YHA BOCBMUPA3PALHYIO AYEHKY:
a)32; 6)-32; B)102; r)-102; n)126; e)-126.

4. Onpenenure, KAKUM LECATUYHBEIM YHCIAM COOTBETCTBYIOT CJIELVIOIIHe ABO-
WYHBIE KO/l BOCBMUPAa3pPAIHOr0 IIPeICTABJISHHAS HEeJIbIX YHCe.
a) 00010101; 6)11111110; =8)00111111; r)10101010.

EK UOP: Yactb 2, rnasa 4, § 17. LOP Ne 1, 2.

: BNIeKTPOHHaNA Tadbnuua

OcHoenble membl napazpagpa:
cmpyKmypa 3nexmpornHol mabauiiobl;
dannble 8 INEKMPOHHOU mabauye;
pexcumb. omobpaxcenus OaHHbLX.




Y10 Takoe aneKTpoHHasa Tabnuua

Teneps CHOBA pedb moigeT 0 TabJIHIAX. D10 ocobble TAOIHUIBI.

IIpencraBeTe cebe, UYTO BB ABJIAETECH BJIa/IeIbIEM HeboJaBIIIOro TOPro-
BOTO IaBWJIbOHA, B KOTOPOM peajJu3yeTcs MOJIOUHAdA NpoAyknusa. Bam
[IPUXOAUTCH BECTH caMble pasiudHble GopMel yyera ToBapa. IlyceTs, Ha-
npuMep, OAWH B3 YYETHHIX JOKYMEHTOB J0JKeH BRITIANEeT: TAK, KaK 10~
KaszaHo B Tabn. 4.1.

Tadnuuna 4.1. Tabanua yuera IpoJasKi MOJIOYHEIX TPOJYKTOB

il’[po,z[ylc'r !Hena !Hocranneno Tl’lpoﬁxano iOc‘ranocn Beipyuka
i;\;gﬁoxo T 2(; _ 1;)077” [ 1007 kT 0 | 2000
[Cuemana | 102 | 85 | w | 15 | 7
;;ej)poe NH“ lf;,_ﬁ_l 0 717257 . 110 I _15 2035
[ R | 225 e i 1215
[ - : L - £ |

|

45 \ 5 _ 684

O6paTuTe BHUMAHHE Ha CJEAYIOIIYI0 OCOOEHHOCTH 3TOH TAOIHIIBI:
8 Heill ecmb NOJAA, 3HAYEHUA KOMOPbLX 8bIYUCTIAIOMCA Yepe3 3HaAYeHUA
dpyzux noneil. TakuM mosieM sBIsfeTCA moje «Buipyuka», sHAUeHHE
3TOrO I0JIA PABHO IPOMU3BEJEHUI0 KOJIHYeCTBA IIPOJLAHHOIO TOBAPa HA
1leHy, a Takake mose «Ocranock», 3HaUeHHE KOTOPOT'O BEIUHCIACTCH KaK
Pa3HOCTE MEMKAY KOJMUECTBOM IOCTABAEHHOI'O TOBAPA U KOJWYECTBOM
IPOAAHHOIO.

Tlona: «IIpoaykT», «Ilena», «IlocraBneno», «IIpogaHo» ABIAIOTCA
He3aBHCHMBIMH. ITH II0OJIA COAEPIKAT MCXOAHBIE JaHHBIe 1JIf pacIeTOB.

Curyanusa B MarasuHe IIOCTOAHHO MeHAETCH: IPOAYKTH IIPOAAIOTCH,
pacTeT BBIpYYKa, IIOABO3ATCA HOBBIE IAapTHHM ToBapa. Eciu BB XOTHTE
IOCTOAHHO TIO/JIEPXUBATEH B BAIleM YYETHOM JOKYMEHTEe [OCTOBEPHYIO
HHGOPMAIIHIO, TO IPHUAETCA HECKOJIbKO Pa3 B IeHb BHOCUTE B HETO H3Me-
HeHus. IIpu aToMm Bbl OyZeTe M3MeHATH He TOJBKO HCXOJHBIE JaHHBIE
(mons «ITocraBneHo» U «IIpomaHo» ), HO ¥ IIEPECUHTEHIBATE BPYYHYIO 3HA-
yeHHNA 3aBHUCHMEBIX nojeil «Ocramock» H « Beipydra».

Bo3M0KHO, YTO ¥ KOT'O-TO M3 BAC MOABUIAChE TAKAad MBICJIL: BOT €ClIH
GBI 3HAUEHHA HTHUX N0JeH MepecYUTHBAJIHACEH B Ta0IHIle aBTOMaTHYe-
CKH C U3MEeHEeHHEeM HCXOAHLIX JaHHBIX!

MosxeT 6BITh, HMEHHO TAK PACCYIK/IAJIH aBTOPHI OHOM U3 CAMBIX 3aMe-
JaTeJbHEIX Hjel B 06;1acTH HHMOPMAIHOHHBIX TEXHOJIOTHH: HIeH dIeK-
Tporno# Tabaunsl (3T).
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TabnuyHbie BbIYUCIEHMNS Ha KOMnMblOTEpEe

“;"fﬁ Wb, ITpukmanuele IpOrpaMMel, NpegHA3HAYEHHBIE MJIA paboTer
" J:Hf C BJIEeKTPOHHBIMU TaOJIHIAMHK, HA3LIBAIOTCH TAGIHYIHBIMYU
4 mponeccopamu.

-

CymecTByer [0CTATOYHO MHOTO PasHOOODASHEIX BAPUAHTOB TAGIHY-
HEIX IIporeccopos. OfHAKO ¢ TOYKH 3PeHHA II0Jb30BATES OHH O9eHb 10~
X0KH APYT Ha Apyra. [Ionsas npuHINN yeTpolcTBa 3/IeKTPOHHOM Tabiun-

LI, JIETKO OCBOUTE PaboTy ¢ MI06LIM KOHKPETHBEIM TabIHYHBIM TIPOIEC-
copoM.

CrpykTypa dIeKTpOHHOM TaG MBI

Yro ke npencraBiaser coboit amexTpoHHas tabmmma? BoT Kak BbI-

TAAAUT 3aNONHEHHAS 3JIeKTPOHHAA Tal/HIAa ¢ YIETHBIM JOKYMEHTOM
(Taba. 4.2).

Tabanma 4.2. dnexrponnas TabaInIa B pexume
orobpakeHuA GOpMY.T

A B C D E F ]
} 1 TIIpoayxr |Ilema |Ilocrasmenmo |IIpomamo |Ocramocs Bripyuka
' 2 |Mosoxo | 20 100 100 | =C2-D2 | -B2*D2
i 3 |Cmemana | 10,2 85 70 =C3-D3 =B3*D3
4 |Teopoz 18’,‘5 125 110 =C4-D4 =B4*D4
5 |Hozypm 5,4 250 225 =C5-D5 | =B5*D5
6 |Causku 15,2 50 45 =C6-D6 =B6*D6

AnexTpoHHas TabauLa, MTOK06HO MAaXMAaTHOMN JOCKEe, COCTOUT U3 KJle-
TOK, KOTOPEIE IPUHATO Ha3bIBaATh AYeikamu. CTPOKYU U ¢To6IIBI TAGIH-
bl UMeIOT 00o3HaueHns. Yalme BCEro CTPOKM HYMEepYIOTCHA YHCIaMH, a
cTos0nBl 0603Havar0TCA OyKkBaMu (OYKBBL TaTHHCKOTO asidapura). Kak u
Ha IIaXMaTHOM 0CKe, Kas/as KJeTKa (d49eiika) UMeeT cBoe uMs (axpec),
COCTOSAIIee U3 UMeHH cToa01Ia 1 HoMepa cTpoku. Hanpumep: Al, C13, F24
HT. I

Ho ecin na maxmaTHOI n0ocKe Beero 8 x 8 = 64 KJIeTKH, TO B 3JI€KTPOH-
HOH TabJuiuile AYeeKk 3HAYUTENbHO Gosbmie. Hanpumep, y TabamasOro
nporeccopa Microsoft Excel Tabiuiia MaxcuMalIbHOrO pasMepa comep-
muT 256 crombmos u 65 536 crpok. ITockonbKY B TaTHHCKOM andaBuTe




YT10 Takoe IneKTpoHHada Tadbnuua

Beero 26 6ykB, To, HauuHAA ¢ 27-r0 cTOA0IA, UCHOIL3YIOTCA IByXOyK-
BeHHBIE 0003HAUEHH A TAKYKe B al(DaBUTHOM IOPAAKE:

AA, AB, AC, ..., AZ, BA, BB, BC, ..., BZ, CA..

Tocaepunii, 256-i cronben umeer uma IV (He myTaiiTe ¢ PUMCKHM
YMCcIOM). SHAYUT, CYIIECTBYIOT A4efiKH C TAKHMH, HAallpUMep, MMeHaMU:
DL67, HZ10234 m T. 1.

PasymeeTcs, cToab Ooabinas Tabauna He MOYKeT BCA IOMEeCTHUTHLCS Ha
sKpaHe. DKpaH MOHHTOPa — 3TO OKHO, Yepe3 KOTOpoe II0JIb30BaTeNlh BU-
IUT TOJBKO YacTh TabauIbl. Ho 3T0 OKHO MOYKHO IIepeMeCcTUTh B JI06oe ee
MeCTO.

JMauusbie B 3eKTPOHHON Tabauie

Bce nanHbIe TaGIAILI pasMenaioTes B Adeiikax. CofepKuMBIM A9ei- dh

KM MO3KeT OBITH TeKCT, YMCI0OBOe 3HadYenue niH dopmyna. TabnuuHbIR <
IIpoIleccop AOJIMKEH «3HATH», JaHHOe KAKOr0 THIA XPAaHUTCA B KOHKDeT-
HOM siueiike TAGIUIBI, A TOro 4ToObI MPABUIBHO MHTEPIIPETHPOBATE ee
conep:kumoe. TeKeT U YMc/la PACCMATPUBAIOTCH KAaK KOHCTaHTHI. Mame-
HUTH X MOXKHO TOJNBKO OYTEM PeJAKTHPOBAHHUA COOTBETCTBYIOINUX fAde-
eK. 3HaueHUdA Ke (OPMYJ aBTOMATHYECKH IePeCYUTHIBAIOTCH, KAaK TOIb"
KO M3MEHHUTCS XOTs OBl OfMH HX OIlepaH/.

Pesxumsbl oTOOpakeHENA TaHHBIX

Tabaumna 4.2 HAXOAUTCA B pe:xuMe oTo0paxeHus Gopmysr, KOTOPHIX
[I03BOJIET IPOCIEIUTH AJFOPUTM TAOIMYIHBIX BhIYUCIeHHH. Pesyabra-
TEI BRIYUCAEHMH 1Mo (hopMyIaM BHAHBI HA SKpaHe B pesKuMe oTobpaske-
Hu#A suavenuit. Tabanna 4.3 — 310 Ta e caMas 3JIEKTPOHHAA Tabauna,
HO IlepeBeleHHAA B PesKUM oTo0paskeHns 3HAUeHHH.

Ta6muua 4.3, DnekTpoHHAas Ta0MHIA B pesKUMe
oTo0paskeHus 3HAYeHHH

| a [ B | c p | B | F_

1 |IIpoxykr Ilena IToctasneno Ilpopano ‘OCT&]’IOCB | Beipy4uka

2 |Moaoxo | 20| 100 100 76; 2000
8 |Cmemana | 10,2 85 ___ﬁ)_;___ 1757\774“_7711
4 |Teapor | 185 el U B8] S
5 |Hozypm | 5,4. 250 2257[”__ __2_5_! 1215 |
6 |Causxu 15,2 50 45 | 5| 684 |
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TabnuyHbie BbIYMCNEHNA Ha KOMMbIOTEpPe

Kopotko o rnasHom

OIeKTPOHHBIE TAOIUIILI TpeJHASHAYCHE] I opraHusanuu Tabiany-
HBIX pac4eToB Ha KomneioTepe. IIpmkinanHble mporpamMmsl, paGora-
IOIIHe C 9JIEKTPOHHBIMH TAa0/JHMIIAMH, HA3bIBAIOTCA TaGIMYHBEIMH IIPO-
IeccopaMH.

Haumensnias cTpyKTypHas efuHAILA BJIEKTPOHHOM TabIHIILI — sgyeii-
Ka. MIMaA sueiiku cKIaibIBaeTcs U3 6yKBEHHOTO HMEHH CTOIONA 1 HOMepa
CTPOKH.

B siqeiike MOMKeT mOMeINATHCA TEKCT (CHMBOJbHAA TOC/IEN0BATEb-
HOCTB), YHCJI0, hopmya.

Hueiiku, B KOTOpPBIE IOJIB30BATENb 3AHOCHT YHCJIA, COZIePIKAT HCXO/-
Hble NaHHbIe JUIA BRIYUCIAeHuHE. B Adeiikax ¢ dopmyramu moxyuaores
Pe3yIbTaThI BEIYMCIeHU .

Hsmenenne MCXONHBIX AaHHBIX MTHOBEHHO NPUBOLHUT K nepecuery
thopmy1, B KOTODEIE 3TH JaHHBIE BXOIAT.

ONeKTPOHHEIE TAOMUIEI (TAK e KaK U 6assl JaHHBIX) MOMKHO pac-
CMaTPHUBAaTE KAK MH(POPMAaIMOHHLIE MOJE/N PeabHBIX 06/beKTOR.

Bonpocbl u 3agaHun

1. Yo Taxoe Tabinunslii mpomeccop?

2. Kak umenyorcd adeiiku tabnune? Kakas nagopManus mosker XPaHUTLCH
B AYeiKax?

3. B uem pasHUIlA MEXAY PEIKUMOM OTOBPAKEHHS (hopmy.1 u pexkumom oTobpa-
KeHUA 3HAYEHH?

4. YT0 NPOMCXOAUT B BIEKTPOHHON Tabimme B pes3yabTaTe 3aMeHEBI YHCJIA B
sAYeiiKe HA HOBoe 3HaYeHHe?

5. B ueM COCTOMT CyIIECTBEHHOE OTIMYME BIEKTPOHHON TABIUIIEI OT TabIUI B
penannonHOH 6a3kl fanueix? IlofaroTosere coobmenne ¢ IpHMEpPAMH.

EK LUOP: Yactb 2, rnaea 4, § 18. LIOP Ne 4, 8.

§ 21

NMpasuna zanonHeHusa Tadbnuubl

OcHosemnble memblL napazpagpa:
u MeKcmbl 8 3eKMPOHHOIL mabauye;
= NPABULA 3aANUCU YUCe;
u Npasua 3anucu Gopmyn;
= Nodzomoska mabiuybl K pacueman.




Mpasuna sanonHeHns Tabnuupbl

TeKcTHI B 3JIeKTPOHHOMK Tabauie

ITpu BBOZIE B SSUeHKy TAOIHMIIBI IIOCAE/|0BATEIPHOCTHA CHMBOJIOB, KOTO"
pas He MOKeT ObITH BOCIPHHATA KaK YHCIO WM (opMyJa, TaGIHYHBIH
IpOIeccOp BOCIIPHHMMAET ee KaK TeKCT, T. €. KaK CHMBOJIbHYIO nHpopMa-
nuio. Kpome Toro, 106as mocie0BATeIEHOCTE, BBOJ KOTOpOH HaYNHAeT-
ca ¢ anocrpoda ('), BocnpuHMMAaeTCA KaK TEKCT (anoctpod He oTobGpa-
skaercs). Brabmunax 4.2 u 4.3 s4eliKy B IePBOi CTPOKE U B croJibme A 3a-
MOJIHEeHBI TEKCTAMH.

IIpagnia 3anucH 9HCe]

B sanmcax MCXOAHBIX AAHHBIX, 8 TAKMKe B MaTeMaTH4eCKHX (opMy-
JIaX IPHCYTCTEYIOT YHCJIA — YHCJIOBEIE KOHCTAHTHI, KOTOPBIE DA3/IEJIA"
I0TCH HA 1[eJible U BellleCTBeHHbIe (meticTBUTENIBHEIE). 3ATIUCH I{EJIBIX THC-
JIOBBIX KOHCTAHT He BRISBIBaeT 3aTpyaHeHuil. Hanpumep:

25; —3456; +2134567.

BemecTBeHHbIe KOHCTAHTHI MOMKHO 3aNMCHIBATBE JBYMHA crocobamMm:
B hopMe ¢ (PMKCHPOBAHHOMN 3aNATOMH (OOBITHAS ¢opma) u B hopMe ¢ IIaBa-
IOIeH 3amATOoMH.

Bammes YHUCIOBOH KOHCTAHTHI B (popMe ¢ (PHKCHPOBAHHOM 3anATON
MpeAIoJIaraeT, 9TO YUCI0 COAEPIKUT eIyIo U IpOoOHYIO YacTH, Pa3jeseH-
HbIe NecATHYHOH zansamoil. Hampumep, YHCI0BaA KOHCTAHTA 3,1415
3amUcHIBaeTcd Kax 3,1415.

YpesioBad KOHCTAHTA B (hopMe C ILUIaBaoleil 3ansTod TpaK-
TyeTcs KaK MaHTHCCA, YMHOKEeHHadA Ha 10 B cTeneHH, PaBHOU
IOPAAKY.

HanpuMmep, B 3anucu uncia B Buzae 0,5 109 comuOxHTENAE 0,5 ABIAET-
cs MAHTHCCOM, & II0Ka3aTe b cTeleHn 9 ABJIAeTCA HOPATKOM.

IIpu 3anUCH B 3JIEKTPOHHYIO TAOIHILY YHMCI0BOM KOHCTAHTHI B hopMe ¢
nJIaBaomeil 3anAToM cHAYAJIa MUIIeTCs: MAHTHCCA, 3aTeM — JATHHCKAA
6yksa E (nponucHas WM CTPOYHAsA), IIOC]IE Hee — MOPA/IOK. ManTucca
MO3IKeT OBITH IIeJI0il KOHCTAHTOM MU KOHCTAHTOM C (HUKCHPOBAHHOI 3a-
nsATOH, a MOPANOK — TOJBKO IEJIOil KOHCTAHTOM. ITopsamoK yKasbIBaerT,
HA KaKoe KOJHYECTBO IO3HIINHM 1 B KAKOM HaNpaBJIeHHH NOJIMKHA CMec-
TUTLCH 3aIATAA B MAHTHCCE.

Hamnpumep, MaremaTudeckas sanucs 0,5 - 109 B s;meKTpPOHHO Tabau-
e BuirsaauT Tak: 0,5e9; a 1 - 102 gamumercsa Kak le-2.




Tabnuunbie BbiYUCNEHUA Ha KOMNbIOTEpPEe

Obsryno (hopMa ¢ mTaBaOMIeit 3anATOH HCIIOJIB3YeTCA OJIA NpPencTas-
JIEHUS OYeHb DOTBINUX UK OUeHE MAJIeHbKHX YHCeJL. Hanpuwmep: 2e+25;
le-30.

IIpasnna zamucu dopmya

3anuck GOpMyYJIEI B Auelike HAUMHAESTCS CO 3HaKa «pasHO» (=). Dop-
MYJIBI 3aITUCEIBAIOTCA 110 CTPOTO O PeieIeHHBIM IPaBHJIaM. DTH IPaBHIa
HETPYAHO OCBOHTH. DOPMYJIbI COAEPIKAT UHCIA, UMEHA AYCEK, 3HAKH
omepanuii, Kpyriele cCKoOKH, uMeHa hyEKIUi. BoT Kax BBRITVIATAT SHAKH
onepanuii:

+ (croxxeHue);

— (BBIYHTAHHE);

* (YMHOXKeHHe);

/ (memenue);

" (BO3BeZeHNE B CTeNIeHB).

Bes opmyna nuineres B CTPOKY, CHMBOIIBI BBICTPAMBAIOTCA IIOCIET0-
BaTEJILHO IPYT 34 APYTOM.

DopMys B Tab1. 4.2 UMEIOT CIeAYIOMAi CMBICT:

C2-D2 — u3 yncna B aueiike C2 BeIYecTs YHCIO B siueiike D2, pesyns-
TaT OyAer nomeniex B aueitky E2, B KOTOPO# 3anucaHa ata hopMysa;

B2%D2 — uncio B sueiike B2 yMHOXHTE Ha 9HCIO B sgeiike D2, pe-
3ysabTaT Oyzer noMelen B aueiixy F2.

Bor eme npumeps! sanucn Gopmy:

=2,5%*A1 + B2%C3

=(B3 -C1)/(B3 +C1)

=F7/2+G7/3

=(A5-1)2

HeTpynso moHATH CMEICH 3THX MaTeMaTHUECKHX BeIpasxkenuii. Kak
BCeraa, B IePBYIO O4Yepeib BRINOJIHAIOTCA OIePAIlHH B CKOOKAaX. ITpn ot-
CYTCTBMH CKOOOK IIOCJIENOBATENbHOCTE omepanuil oIpeneadeTcs HX

CTapIIHHCTBOM. IIo NopAAKY yOBIBaHUA CTADITUHCTBA OEPALLUN pacmo-
JaramoTcs Tak:

" (Bo3BesieHNE B CTENEHD);
®, / (yMHOKeHHe, JiesleHne);
+, — (cmoxenue, Berauranue).

Heckonbko moapsa sanmmcasHbIxX onepanuii OTHHAKOBOTO CTAPIIHH-
CTBA BRIOJHAIOTCA B NOPAJKE UX 3aNUCH B QOPMyJIe (cieBa HAIIPABO).




Mpasuna 3anonHeHns Tabnnubi

Hanpumep, dopmysa M13/365%«N4 Gyzer cooTBeTCTBOBATH MaTeMaTH-
YeCKOM 3alHCH:

M1B, x4,

365
B dopmynax gomyckaercsa ynorpebiieHHe HEKOTODBIX MaTeMaTHde-
cknx pyaxnuii. Hanmpumep, MmareMaTH4ecKoe BeIpayKeHue

vB5 + B6

samumIeTcs B TAKOM BHJE:
KOPEHB(B5+B6).

B3recc KOPEHb — umsa QYHKIOWUH <«KBaAPAaTHEIH KOPeHB». Apry-
MEHTHI BCEer/ia IIAIIYTCA Mocae MMeHH (PYHKIUY B KPYTIbIX CKOOKax.

IoaroroBka Ta0AMIBI K pacueTaM

CosceM He 0653aTeIFHO IIPH 3aII0JTHEHHH 2JIeKTPOHHOI TabauIbl cpa-
3y 3aHOCHTH B Hee HCXOAHEIe faHHBIe. TabAuyy MOHHO npedsapumenb-
HO nod20MoBUMb K 8blUUCLEHUAM 6 8Uude OAHKA, He 3aN0JIHEeHH020 HUC-
namu. JIJIf 3TOT0 HYKHO 3aI0JHATH BCe AYeKH ¢ TeKCTOBOH HHGpOpMa-
nueii ¥ 3amMCaTh B BEIUHUCIAeMbIe A4eiIKH COOTBETCTBYIOMIE (POPMYJIBI.
B pexume orTobpaskeHHs 3HAYEHWI Takad Tabiauna BBIMIALHT MOYTH
NycTo#: B BEIYUCAAEMBIX AUeiiKax Oy ayT BHICBEUHBATHCA HYJIEBbIE 3HA-
yenus. Kax TOIBKO I0JIb30BATENIb HAUHET 3aHOCHTE B Hee YHCJI0BhIe JaH-
HbIe, B 3aBUCHMEIX A9eiiKax cpasy e OyayT NOABIAATHECH BEIYMC/IEHHEIE
o (hopmysaM peayabTaThl. B Tabnuie 4.4 npuBeeH IpIMep 3aroTOBKH
pPaCcCMOTPEHHOTO YYETHOTO JOKYMEHTA B perKuMe 0To0parkeHuA QopMy .

Ta6auna 4.4. Tabauna, moAroToOBJIeHHAA K pacueTaMm

A B C D | E F

IIpogyxkr | Ilema ITocrasneno Ilpomano Ocranocs | BrIpyuka

Mouanoko

Cmemana

Tsopoz

e e 4

Hozypm |

Causrxu




"B TabnuuHbie BLIMMCAEHUA HA KOMMbIOTEPE
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KopoTko o rnasHom

IIpu BBOZE B Tabuuiy Jio6ad IOCIeN0BATEILHOCTD CHMBOJIOB, KOTO-
pas He MOXKeT ObITh YHCJIOM MM (GOPMYJIOi, a TaKKe BBOAHMAS ITOCTe
anoctpoda, BOCIPUHUMAETCH KaK TEKCT.

Hucsia B 971eKTPOHHOM Tab/IHIe IPeCTaBIAIOTCS B dopme ¢ puKCHpPO-
BAHHOH 3aIATOH U B hopMe ¢ miaBaroIell sanaToii.

POPMYJIEI MOTYT BKJIIOUATE B ceOs YHcIa, HMEHA SYeex, pyHKIUH,
BHAKH OIlepanuii, Kpyriable CKOOKH.

ITpeaBapuTenbHOE 3aHECeHHe B TAOIHILY JUIIH CHMBOIBHBIX JaHHBIX
¥ (DOPMYJI PABHOCHJIBHO IPOrPAMMHPOBAHHIO TaGIHILI AJIA TOCIELY-
IOIIUX PACYETOB.

Bonpockl u 3agaHuna

1. Kak BBeCTH TeKCT B AUeKy 2IeKTPOHHOMN TabIuib:?

2. B xaxux aByx (opmMarax npeacTaBnamoTcs uucaa? B wem pasauna MEeXay
HAMHU?

3. ChopmynupyiiTe npasuia sanucu popmys. Yo npousoiiner, ecau npH BBO-
Zie GOPMYJIBI BBI HADYIITHTE 3TH NpaBuaa?

4. Kax MOKHO 3apaHee IOATOTOBHUTE TAbIHILY AJIS BEIYUCICHUH?

5. BanuimuTe B TPAAUIIMOHHON MATEMATHYECKO dopme caeayroiiue GOpPMY Bl
13 BJIeKTPOHHOM TabIMIIEI, IPeABAPUTENLHO OTBETHE HA BOIIPOC, B KAKOMN 110-
CJIeJOBATENBLHOCTH OYIYT BEIMONHATECA MATEMATHYECKHE OTIePATIHH.

=C2+A5/Q3; =(C2+A5)/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. IlocTpoiiTe aneKkTporHy0 Tabnuny «Onuara aJ1eKTPOIHEPTUM» IS pacuera
eKeMeCAYHON ILTaThI 3a PACXO] SIIeKTPOIHEPIUH B TeueHHe roga. Mexoxuoit
uHpoOpManueil ABIAIOTCA MOKA3AHUS CYETUYNKA B HAuajle KaKA0T0 MecAIa
¥ CTOMMOCTB OJJHOI'O KMJIOBATT-Yaca.

EK LJOP: Yactb 2, rnasa 4, § 19. LIOP Ne 3, 4.




PaboTta c auanasoHamu. OTHOCUTENbHaA agpecauus

§ 22

PabGoTa c pguana3oHamMm.
OTHOCUTEeNbHaRA aapecauus

OcHoeHble meMbL napazpaga:

ymo makoe duanason (620K );
¢ynryuu obpabomru duanasona;
NPUHYUN OMHOCUMENbHOU adpecayul;
copmuposrka madauybl.

Y10 TaKkoe qUANa3oH (610K)

TabHuYHbIe IPOIECCOPEI ITO3BOJISIOT BBIIIOIHATH HEKOTOPEIE BEIUHCIE"
HUH ¢ IeJI0l IPYNIoi A4eeK, Ha3blBaeMOH JHanasoHoM.

;’-\ ~
AN
; fo ; Jmanason (6;10k, parmenT) — JTi06as IPAMOYTOTbHAA
o ) yacTh TAGIHIIHI.

O6BIYHO AUATIA30H 0003HAYAETCH MMeHAMHU BePXHell JeBoil 1 HHKHeH
IpaBoii AYeeK, pasjeeHHbIMHU ABoeTouneM. Hanpuwmep, B Tabi. 4.4 aua-
IIA30H, COCTOAIIMH M3 BEIUNC/IAEMBIX A4eeK, 0003HauaeTCs ClaeAyI0MuM
obpasom: E2:F6 (B Tabx. 4.4 on BeIZeIeH TeMHBIM (hoHOM). MuHIMAaNE-
HEBEIM IHUATIA30HOM ABJIAETCA OQHA sueiiKa TabJIuIbL.

Dyaxuuy 00paboTKH AHATIA30HA

B Kaix0M TaGIHYHOM Ipolieccope UMeeTes Ieiblii Habop QYHKINH,
IpUMeHAEeMbIX K JuanasoHaM. 3to cymmuposanue uncex (CYMM), Bxo-
IAIAX B AWAaNa3oH, Beruucienue cpennero 3Havenna (CPSHAY), na-
xosaenne makcumaasaoro (MAKC) u muaumaasaoro (MIHH) smaue-
HUIl 1 HeKoTopble Apyrue. Takue PYHKIIUM HA3BIBAIOTCH CTATHCTHYE-
CKMMH.

TIpeamoosuM, 4TO B KOHIE pabouero AHA HeOOXOAUMO HOACIUTATE
BBIPYYKY, NOJYYEHHYIO 32 IeHb OT MPOJa’KH MOJIOYHBIX IPOAYKTOB. [lis
aTOro B Tabaune 4.3 HYKHO IIPOCYMMHPOBATEL BCe UHCJA U3 JUATIA30HA
F2:F6. IIycrs yHKIMA CYMMHEpOBaHuA 0b0o3HavyaeTca caoBom CYMM.
Torga Hy»Had HaM popmy.aa sanumercs Tak: =CYMM(F2:F6). Oua o6o-
3HAYaeT cIaeaylolnee:

CYMM(F2:F6)=F2+F3+F4+F5+F6.

6-207




Tabnn4yHbie BbIMUCNIEHUS Ha KOMMbIOTEpPEe

Sanumem popmMyTy cyMMHpPOBaHuA B Adeiiky F7, a B aueiiny E7 —
TexcT« BCEI'O:». Pesyaprar — B Taba. 4.5.

Tadauna 4.5. Tabnuna ¢ BEIYACIeHEHeM CYMMAapPHO BRIPYUKHA

T T T T

A B g I R F |
1 |IIpoaykT I-_Eé;:a Hoc'ran.;u;m Hpo,uan_o T(_)C’_I'MOCB n ﬁmpyqx;_- |
2 | Moanoko 20 o 100, 100 I éOOOi
3 |Cmemana | 10,2 85 | 70 15| . 714
4 |Teopoz . 18,5 125 110 15| 2035
5 Hozy{m )_51447)7 2507 - gg? _ 25 \ 121§‘
6 Cauexu | 15,2 50 45 | 5 684
7 | o 'BCETO: ‘[ﬁ‘ 6648 |

TabruuHEIe IPOIECCOPDI TO3BOIAIOT MAHUITYIUPOBATE ¢ AHATA30HAMH
3/IeKTPOHHOH Tabuunel. K onepayusm mMaHuUnyiupoeaHus omHOCAMEL:
ydanenue, scmasra, KONUPoBaHue, NEPEHOC, COPMUPOBKA JUANA3ZOH0E
mabauybt. ITH OIIEPAIIAY BBIIIOJIHAOTCSA C IOMOIIBI0 KOMAH Ta0XMIHOTO
npoueccopa. OGLIYHO 5TH KOMAaHLI NOJL30BATE]L BEIOMpaeT U3 MeHIO
KOMAaHI.

IIpMHEIUI OTHOCHTEIBHOM aXpecanuy

Kasanock 651, B pesyJsibTaTe TAKMX MAHUIIYJIAIKE pacueTHLIe GopMy-
JIbI MOT'YT CTATH HEBEPHLIMH, ITIOCKOJIBKY U3MEHATCSA aJpeca IepeMeIieH-
HBIX Ha HOBOE MecTO A49eeK. YToObI TAKOTO He NPOUCXOANUIIO, B 3JIEKTPOH-
HOiIi Tab/HIle peaIM30BaH MPUHIMI OTHOCUTEJAbHOM agpecailii.

[

1"*5'3‘-.{;, CorslacHO OPWHIIAIY OTHOCHTENBHON ajipecanui, ajpeca dde-
0 ; ) eK, UCIoJab3yeMble B (DOpMyJIax, OIpefesieHsl He abGCOI0THO,
£ 4 OTHOCHTEJILHO A4YefiKH, B KOTOPOi pacnosaraerca (popMya.

=

CrefcTBHEM 5TOr0 IPUHIMUIIA ABIAETCA CJEAYIONee IPABUIIO:

TTAN Beakoe maMeHeHWe MecTa pACHONIOMeHHS (GOPMYJIBI BeJer
0 .J’”‘ /77 K aBTOMATHYeCKOMY H3MEeHEHHIO aJpecoB A4eeK B 9ToH Gop-

Y& myne.




PaGoTta c auanazoHamu. OTHOCUTENbHAaRA aapecauus

[TosicHMM CKasaHHOE Ha mpuMepe. IIycTh IpH IOATOTOBKE TabaMIIbI
IJIS pacdeTa IIPOJAaky ToBapa Ha cjIeyIOIUi AeHb Biajesel IaBHIb0HA
3HAEeT, YTO B 3TOT JeHb He OyAyT MOABO3UTHCA cMeTaHa 1 TBopor. Iloaro-
MY ZBE COOTBETCTBYIOLIHE CTPOKH U3 Tabu. 4.4 MOKHO yAAIUTH. ITO Jie-
JaeTcs ¢ IOMOMILI) KOMAaHAbI BUA

YIOAJIUTH A3:F4

Ha mMecTo yiaNeHHBIX CTPOK CABUTAIOTCA CTPOKH CHH3Y. B peayinbrare
rabauia npeobpasyercs B Tabi. 4.6.

Ta6auna 4.6, Tabiuna rocne yaanesus IBYX CTPOK

A B c B Dr E - F
1 |IIpogyxr |Ilema |IlocraBmeno |Ilpoxamo Oc;a:uocr, : _Ex;yiq;zi
2 | Moaxoxo 3 it =C2-D2 !— =—B2*D27
3 |Hozypm | ; =C£é—i)3 =?3.‘;»;1;
4 |Causru ; =-Cr;—D4 =B4%D4

O6paTHTe BHUMAHKE HA JBe MOCIeTHHE CTPOKH. B mpHCyTCTBYIOMHUX
B HUX OpPMYJIaX H3MEHUINCH ajfpeca AueeK. 3/1eCh OBLI yuTeH CABUT Ha
IBe CTPOKH BBePX; cpabOoTaJ IPUHITKAI OTHOCHTENBLHOM afpecanuy.

CoprupoBra TabJIHIBI

IonycTyaM, BIagesel TOProBoro N1aBUIbOHA X04YeT y8HATE, KaKHe TO-
BapBI OJIb3YIOTCS HANGOIBIINM CIIPOCOM. [IJIA 9TOr0 JOCTATOYHO YIIOPA-
NOYHTH CTPOKYM TabMuIel Mo yobBaHUIO Yuces B crosbue «IIpomaHo».
BonbIIMHCTRO TAOIHUYHBIX IPOIECCOPOB IIO3BOJIAET IPOMIBOIHTE COP-
THPOBKY (ymopsaodenue) Tabauns! o KaKkoMy-1ubo npusHaky. [lia Ha-
miero npuMepa opMupyeTcs KOMaHAa TAKOr0 BUA:

COPTHPOBATL CTOJIBEI] D IIO YBBIBAHUIO

IIpuMeHeHMe 3TOi KOMaHAbI K Taba. 4.5 B peskuMe oToGparkeHus 3Ha-
UeHWI TACT pe3yJIbTaT, IOKA3aHHEIHN B Tabn. 4.7.

OTcofa BHAHO, UYTO HAWOOJILIINM CIIPOCOM IOJB3yercs HOrypT,
a MeHBIIIe BCEro MOKYIAaT CIUBKH.

Sra ke TabIHUIA B peskuMe oTobpaykeHusa Gopmyn — tabi. 4.8.




v

TabnnuyHbie BbIMUCNEHNA HA KOMMNbIOTEepe

Ta6Gauna 4.7. PeayasTaT COPTHPOBKH TabIHIIBI

1o cronbmy «IIpogaro»
A FE B D E o, 4|

1 Ipoayxr |Ilema Ilocrasneno | Ilpogaro | Ocranocs | Bripyuka

2 | Hozypm 5,4 250 225 25 1215

3 | Tsopoz 18,5 125 110 15 2035

4 | Moaoko 20 100 100 0 2000

5 | Cmemana 10,2 85 70 15 714

6 | Crusku 15,2 50 45 b 684

1g BCETO: 6648

Ta6anua 4.8. Orcoprupoannas Tabaumna
B pesXHMe 0To0pakeHus GopMy.
A B B_ C (N _-D_ E F

1| IIpopgyxr | Ilema |IlocraBmeno Ilpomaso | Ocramocs Bripyuka
2 | Hozypm 5,4 250 225 =C2-D2 =B2*D2
3 | Teopoz 18,5 125 110 =C3-D3 =B3*D3
4 | Moxnoko 20 100 100 =C4-D4 =B4*D4
5 | Cmemana 10,2 85 70 =C5-D5 =B5%D5
6 | Causru 15,2 50 45 =C6-D6 =B6*D6
T BCETO: =CYMM(F2:F6)

CHoBa cpa6oTayI IPHHIMI OTHOCHTeTbHOH anpecannn. PGopMyIIbl U3-
MeHHJIHCh B COOTBETCTBHMH C M3MEeHEHHEM MeCTa PACIOI0KeHHA CTPOK.

KopoTko o rnaBHom

Huanazon (670K, hparMeHT) TaGIHALL — 3TO JI00as ee IPIAMOYTOJIb-
Has 4acTh (B TOM YHUCJIe YACTh CTPOKH, YACTh CTONOIA HJIH OfHA Aueiika).

Jl1s1 BRITIOTHEHU A PACYETOB HAJ[ AUATIA30HAMY, COeP/KAIINMHE YACIA,
HCIIOJIBBYIOTCA CTaATHCTHYECKHE QYHKIMU: CYMMHDOBAHUE, YCPeIHeHHUE,
HaXoJAeHne HauboJbIIIero 1 HAMMEHBIIIEr0 3HAYEHUH U JIP.




Denoeas rpaduka. YecnosHas GyHKUUS

C mmamasoHaM¥ MOKXHO IPOM3BOAUTE Ollepaluy MaHUIIYJIAPOBAHUA:
yaajieHne, BCTABKY, IePEHOC, COPTHPOBKY.

IIpuHOKMI OTHOCHUTEIBHOH afpecanun: ajpeca sideex B (popmy.ie omnpe-
ZeseHbl He aGCOMIOTHO, & OTHOCUTEILHO MeCTa HaX 0 IeHuA 9TOH GopMy-
el ClleicTBHe: TP NIepeMeIneHnu opMYJIbl B IPYTYIO A4eiiKy cooTBerT-
cTByOIIM 06pa3soM H3MeHAIOTCA afpeca AUeeK, cojiepiKaliecs B Heil.

Bonpochl 1 3apnaHus

1. Yro Takoe suanaszon? Kak ou obosuauaerca?
2. Kaxkue BEIYMCIEHNS MOYKHO BHIIOTHATH HAJ IeJIBIM JHAIasoHoM?
3. Uro moHMMAaeTCs Ok MaHUIYJIHpoBaHueM Auanasosamu 9T?

4. Uro Takoe IPHHIMI OTHOCHTENLHON azpecanun? B Kaxux cuTyauuAX OH
npoasasgerca’

5. B aueiike D7 sanucana dopmyiaa (C3+C5)/D6. Kak osa HBMEHHTCHA IIPH 1€~
peHoce 370 (DOPMYJIEL B AYEHKY:
a) D8; 6) E7; B) C6; r) F10?

6. B sueiike E4 maxozurca dopmyna CYMM(A4:D4). Kyna ona mepeMecTUTCH
¥ KaK HBMEHHUTCH IIPH:

a) yJaJeHun cTPoKH 2; 6) yAaJeHUH CTPOKH T; B) BCTABKE IyCTOH CTPOKH Ie-
pexn cTpokoii 4; ) yaanenun croubia C; ) BeTaBKe MyCTOro cronbiia mepen
cronomom F.

7. K rabaume «Onnara 3JeKTPOsSHEPTrUH » , TOJTYYeHHOM IPH BRITIOJTHeHHH 3a/1a-
Hus 6 U3 NpeABAyero naparpada, 1o6aBbTe pacyeT Beel BhIILIAYeHHOM 32
rOJl CyMMBI JIeHeT ¥ CyMM, BhIILIaYeHHBIX 3a KasK/Ablit KBapTas (Ksapran —
3 mecsna).

EK LIOP: YacTb 2, rnasa 4, § 20. LIOP Ne 2, 3, 8.

§ 23

Oenosas rpaduka. YcnosHas QyHKUUNA

Ocnosnble membl napazpaga:
» zpaduueckue 803MONCHOCTIU MAOAULHOZ0 NPOYeccopa;
® munwsl duazpamm;
B YCNOBHAA PYHKLYUSA.
I'padmueckne BOZMOKHOCTH TaOJMIHOrO Ipoueccopa

3amMeuaTeIbHBIM CBOMCTBOM 3JIEKTPOHHBIX TAOIUIL ABJISETCA BO3MOXK-
HOCTE Tpadu4ecKoro IpeJcTaBJIeHHA YUCI0BOM HHPOPMAIIUY, COlepKa-

ap OO




TabnuyHble BbIMUCIEHWUS Ha KOMNbIOTEPE

meiica B Tabaune. [IIA 3TOro CyInecTByeT CrHeruaJbHEI rpadudecknii
pesxuM paboTel TaGaHuYHOrO nponeccopa. I'padMKH IPUAAIOT HATJISA-
HOCTB YHMCJIOBEIM 33BHCHMOCTAM.

Tuns! fuarpamm

TabsnuHbIe IPOLECCOPHI JAIOT BO3MOYKHOCTD IOJYUATE CAMbIE DA3JIHI-
Hble (POPMEI JuarpaMm u rpadukoB. Huyke Ha pUCYHKAX ITOKAa3aHBI ABA
THNA uarpaMm: Kpyrosas Ha puc. 4.1 u erox6uaras va puc. 4.2. Mcxon-
HEIE JaHHBIE [JIf 9THX JHArDAMM U3BJIEKAIOTCH H3 OSHHAKOBBIX AHATA30-
HOB siyeek A2:A6 u D2:D6 rabaun s npegbiayniero naparpada. Ilepeorit
AHATIA30H COAEPIKHUT Ha3BaHHUA IPOJYKTOB, BTOPDOH — KOJHYECTBO IIPO-
JaHHBIX eIUHUI KaKA0ro IpoayKTa. Vi3 amarpamMmm cpasy BHAHO, YTO HAX-
BOJILIIMM CIIPOCOM Y IOKYIIaTe el IoIb3yeTca Horypr.

Kpyrosyo jgumarpaMmy OGbIYHO MCIOJB3YIOT B T€X CAYYAAX, KOTAA
HY}HO MOKAa3aTh, KAKYIO YacTh OT IeJioro (Kpyra) COCTABIAIOT OTHEIb-
HBble BeJW4YHHEI (cekTopsl). CTonbuaras auarpaMMa (rucrorpamMma) ro-
3BOJAET HATJIALHO COIIOCTABUTE MEX 1y cob0il OTAeNbHBIE BeJIUYHHEIL.

CIMBKA

horypt
41%

CNUBKU

N

Puc. 4.1. Kpyrosas Puc. 4.2. Cronbuaras guarpaMmma
JuarpaMma (rucrorpamma)

YcaosHasa hyHKIua

ITpopomxum obeysxreHne 3agaun 06 yueTe IPOAaKu MOJIOYHBIX IPO-
AYKTOB B TOProBOM MaBHJILOHEe. B ciyuae ecau TOT WM MHON NPOAYET
NPOaH MOJHOCTHIO, HEOOXO0AMMO OPraHU30BATh €r'0 MOJBO3 B TOPTOBLI
naBMILOH. UTOGEI OTPasHTh 3TO B 2JEKTPOHHOH Tabuwmie, nobaBmuM
B Tabn. 4.8 HOBBIHA cTonbern ¢ HazBanueMm «IloxBoa». B aueiikax aToro
cTobna GymeT BHICBEYHBATHCA CJIOBO «Jla», €C/iM MOABO3 COOTBETCTBY-
I0IIEro MpoayKTa HeoOxoaum, W «Her», ecim DpoaAyKT NOABO3UTE HE
Hazno. Pasymeerca, sHauenus «la» uiaum «HeT» TabauuHblil nponeccop
JOJI3KeH OIPeJe/INTh CaM ABTOMATHUYECKH.




Denosas rpaduka. YcnoBHas pyHKLUA

Jl151 pelleHus 339N BOCTIOJIbL3yeMcH yeaoBHo# dyrrkmuen. O6mmi
BUJI YCIOBHOW QyHKIIUH CJIeYIOMIHH:

ECJIM(<ycnoBue>; <pblpaskeHue 1>; <pbIpa:xeHue 2>)

<VenoBue> — 3TO JIOTHUECKOe BhipaKeHUe, KOTOPOe MOXKeT IPUHM-
math sHaverre MCTUHA unnu JIOHKE. C noruuecKuMH BhBIPAXKEeHUAMH
BBI IO3HAKOMUJINCH B IVIaBe 0 6a3axX AaHHBIX. B 5JIeKTPOHHBIX TabJIHIAX
OHM MMEIOT TOT e CMBICA. <BbIpaskeHue 1> 1 <BhIpaskeHue 2> MOTYT
OBITE YHCJIAMH, (POPMYIAMH HJIN TEKCTAMH.

) VenoeHas GYHKIMA, 3alucaHHAd B A4eiKy TabIULbl, BBI-
7;:“ Y1 DONHAETCH TAK: ecH <yCJIOBHe> HCTHHHO, TO 3HAYEHHE JaH-

%_5’ HOH s4eilkM omnpejensdeT <BbIpaskeHWe 1>, B NPOTHBHOM
= ciydae — <BBIpaKeHHe 2.

B HammeM ciiyuae ycJ0OBHe 03HA4YAeT IPOBEPKY HA PABEHCTBO HYJIIO KO-
JIMYecTBA OCTABIIErOCA MPOAYKTA. B KauecTBe BhIpaskeHWH 1 u 2 BEICTY-
[AIOT TeKCTOBbIe KoHeTaHuThl «Jla» u «Her».

Ilociie BHECEHHBIX H3MEHEHHWI VUYeTHBIH AOKYMEHT IpUMeT BHI,
npefcTaBaeHHbIl B Tabna. 4.9 (B pexume OTOOpaiKeHHA dopmyn) m
B 1a6. 4.10 (B pesxuMe 0TOGpAXKeHHS 3HAUSHHIT).

KopoTtko o rmaBHOM

B coBpeMeHHBIX TaGJIMYHBIX IIPOLECCOPax peajii30BaHa [eJI0Basd Ipa-
(huKa: BOZMOKHOCTh IIOCTPOCHHS JHAIDAMM M rPa(ppMKOB 110 IHCIOBEIM
IaHHBIM B Tabnune.

VenoBHaA QYHKIHA IMeeT CJIeAyIONHNA dhopMar:
ECJIH(<ycaoBue>; <phlpaskeHue 1>; <pbIpayxkenue 2>)

3nech <ycJoBue> — JIOTHYeCKoe BhIpakenue. Ecam <yciaoBue> HcC-
TUHHO, TO 3HAYEHMe AUYeHKH ompefesseT <BRIpakKeHHe 1>, eciH JOK-
HO — <BhIpa)keHue 2>,

Bonpochbl # 3apaHus

1. Yro Taxoe genosas rpacpuxa?

2. Kaxoit suj uMeeT yeaoBHas dyarnua? Kak oHa BbIIOJHAETCAT

3. [IpojosKKTe BHITOTHeHWEe MpoeKTHOro 3ajaHusa. Ha ocmoBanum Tabmamsl
«Oniara amexTposHepruu» (3aganme 6 ms § 21) mocrpoiiTe crosbuaTyio
IUATPAMMY, OTPAsKAOIIYIO e3XeMeCAYHEIH PACX0] 3JIEKTPOIHEPTIHH B Teve-
HHEe T'oJAa.




TabnuyHbie BbIYMCNEHUA Ha KOMNbIOTEpe
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Noruueckne pyHkummn n abconoTHoie agpeca

IIo rabnume «OmnaaTa pIeKTPOSHEPTUU» ¢ A00aBIEeHHBIM PACYETOM BBIILIA-
yeHHOH CYMMBI JIeHeT 3a Ka)KAIH kBapTas (3aganue 7 us § 22) nomydure
KPYTOBYIO AHMATDAMMY, OTDAKAIOIIYI0 OTHOCHTEJNbHEIE PasMepbl BBIILIAT
B KasKJA0M KBapTaje.

K rabaume «Omiarta sJeKTposHepruu» A00aBbTe PacdeT cpelHeMecAYHON
ILJIATEI, & TAKXKe MpuAyMaiiTe u peajnusyiiTe cmocob mojcyeTa KOIHYECTBA
MeCsIeB, IJIATA 32 KOTOpEIe OLIjIa BRIIIE CPeJHEMEeCAIHOMH.

EK LLOP: YacTk 2, rnasa 4, § 21. LIOP Ne 8.

§ 24

JNornyeckue GyHKUMU N abconoTHbIE agpeca

OcHo8Hble meMbL napazpaga:
¥ 3anuUCch U 8bLNOJHEHUE N02ZUYeCKUX PYHKULLL;
w afconiomuueLle adpeca;
» QYHKYUA BPeMEHU.

3anuch ¥ BEINOJHEHHE JOTHYecKHX (DyHKIHI

TIpomo/IKUM COBEpIIEHCTBOBaAHME TAa0OIMUIBI yUeTa IPOJayKu MOJ0Y-
HEIX IPOAYKTOB. B YCIIOBUHM IIOBO3a TOBAPA MKeJNATeJIbHO YIECTh CIeay-
10IIee 06CTOATEIBCTBO: IIOBO3UTE TOBAD He MMeeT CMbICJIA, eCIIH TOPro-
BBIH IABHUIBLOH 3aKaHYuBaeT pabory. 3To TOXe MOMKHO IPeAYCMOTDETE B
aneKTpoHHOM Tabaume. Jueiiky E9 OymeM HCIoab30BaTh IS XPAHEHUA
3HaYeHUA BpeMeHH (B uacax), ocTaBlIerocd A0 KoHIa paboyero AHs.
VcaoBue mogpo3a ToBapa choOpMyIHPYEM TaK: Moeap nodeosums, eciu
ocmasuleecs ezo0 Koauvecmeo paéno Hyaw H 0o konua pabouezo OHA
ocma.goce 6oabuwe d8Yx 1acos.

IIpu 3amucu coOpMyIMPOBAHHOIO BBINIE YCJIOBHA B GOpMe JOTrHYe-
CKOTI'0 BEIpasKeHHA J0/7KHA OBITh HCIIOIb30BaHa JoTHYecKas onepanusa 1
(KOH'BIOHKIINA, JOrHYecKoe yMuHoKeHue). Paborasa ¢ 6asaMu JaHHBIX, BbI
MMO3HAKOMHMJIHCE C JIOTHYEeCKUMH onepauuaMu. OgHaKO B 21€eKTPOHHBIX
rabanIax HeCKOJIbKO MHEIE IIPABHJIA 3AIlMCH JIOTUYECKUX BHIDAXKeHUIl,
cozeps;KalMX JOrHYecKHe Oepamif.

ﬁgﬁ *h.g B ssekTpoHHEBIX TaGaIHIaX JIOTUYECKHE OIlePAIlHH
’ E 2,’ T) (1, UJIH, HE) paccmaTpHBaOTCA Kak JOTHYeCKHe QYHKIUH.




Tabnu4Hblie BbIYMCNIEHUS HA KOMNBIOTEpe

Hanpumep, oruueckoe BhipaskeHne, KOTOPOe NPUHIMAET 3HAUYESHHEe
HUCTHUHA, ecnu BoimonHAeTcs chOPMYIHPOBAHHOE BbIIIE YCIOBHE IO/
BO3a TOBapa, MULIETCH CAeAYIOIMHUM 00pa3oM (4J1A BTOPOi CTPOKH, T. e.
aaa #orypra):

H(E2=0; E9>2)

Ilepen ckoOkaMu cTaBHTCA MMsA JIOTHUECKOH omepanuu (byHKIuN),
a B CKOOKax — JIOrMYecKHe olepaH/Ibl.

CrnenoBaTensHO, TeNeph yeaoBHAA QYHKIMA B ssueiike G2 10KHA BbI-
TAAZETE TaK:

ECIIM(M(E2=0; E9>2); "IIa"; "Her")

Ho B aT0it dhopmysie Tautes omacHOCTs, BaM yrice H3BeCcTHO, UTO npu
J100BIX MAaHUNTYIANUAX ¢ TabauIell, CBA3AHHEIX C IePeHOCOM dopmyi B
Apyrue sYeiKH, IPOMCXOAUT H3MEHEeHNe aipecoB nepeMeHHbIX. PaGora-
eT IPUHIHI OTHOCHTEIbHOH agpecanui. OXHAKO B JaHHOM CIIydae ajpec
Adedku E9 He momxen nsmenarsca B popmyse. MHave roBopd, aToT
azpec BoJxeH ObITh HE OTHOCHTEIbHBIM, 4 AGCOIIOTHBIM.

AdcomoTHBIe afgpeca

CymiecTByeT criocob «3aMOpasKUBaHUA» a[PECOB B 3JIEKTPOHHBIX TaGIH-
nax. Ha «zamMopo)xeHHEI» B (DOpMYyJIe afpec s4eiiKu He PaclpOCTPaHsIeT-
Cf IPHHOUI OTHOCUTEJIbHOCTH. ODBEIYHO AJ1s 9TOH IIeJIH HCIIOAb3YeTCH 3HA-
490K «$». MOKHO «3aMOPO3HUTE» TOJBKO HOMED CTPOKM MM TOABKO HMS
cronbua. Yrober agpec AYeiKu clesaTs aGCOMIOTHEIM (HEM3MEHHBIM IIPH
sr00oM nepeHoce GopMyJIbl B TabiIuile), Hy2KHO 3HAK «$» MHCaTh ABAMKIBI:
SE$9.

Teneps momxHO OBITH IOHATHO, YTO YCIOBHYIO (DyHKIHUIO, pemra-
IOIIYIO BOIIPOC O IIOABO3€ TOBAPA, CJAEAYeT 3allHCAThL TAK:

ECIIN(M(E2=0;3E$9>2);"1a";"Het")

DyHKINA BpeMeHt

Ocranocek 06cyauTh (hOPMYIIy, BEIYMCAAIONIYIO KOJIMYECTBO BpeMeHH,
OCTaBIIeecsd 10 KoHIa pabodero gusa. MoxHO, IOCMOTDPEB HA Yachl, BpYY-
HYIO BCTABHUTL 3TO BpeMd B A4yedKy E9. Ho B coBpeMeHHEBIX TaOJAUYHBIX
Ipoleccopax CYIIeCcTBYIOT clenualdbHbie QYHKIUM (QYHKIHUHM Bpeme-
HH), IO3BOJAIIHE IOJYIHUTH TEKYIee BpeMs. ITO BOZMOKHO Gaaroza-
pA TOMY, YTO B COCTAB alIapaTHOH YacTH KOMNIBIOTEDOB BXOIHT TaM-
Mep — BHYTPeHHMe Yyachl KoMnbioTepa. Ecau pabouunii JeHs 3aKaHuYHBa-
erca B 20 gacos, To dopMysa AoJKHA OBITE Takoi: 20 — TEKVIIIMHA




Nornyeckune dpyHkumm u abconoTHbie agpeca

YJAC. IIycts, HanpuMep, QYHKIHA ONpeeseHNA TeKYyIero 4aca 3amm-
ceisaerca tak: JAC(TITATAL()).

[Toce BHeceHUs M3MeHeHMiT Tabiuia B peskuMe oTobpaxkenus Gop-
My npuMet Bup Tabm. 4.11, a B peskuMe oToOpaKeHUA 3HAYEHUH —
Taba. 4.12.

O6paTuTe BHUMaHHUE Ha TO, 4To U3 Tabdu. 4.12 caexyer, 4TO MOJIOKO
y3Ke 3aKOHUHIOCH, HO IIOBO3UTE €TI0 He CJIefyeT, TaK KaK /10 KOHIla pabo-
yero AHA OCTAJIOCH 2 Haca.

KopoTko o rmaBHom

IIpu 3amucH JIOTHYECKUX BhIPaKeHWH MOMKHO MOJb30BATECA JIOTHYe-
cxkumu onepanuamu: U, UJIW, HE. B a1eKTPOHHBIX TabaHIax JIOrHYe-
CKHe ollepaljHi YIoTpebaaoTea KaK PyHKIIHH.

B03MOKHO «3aMOpPa’KHBaHUE» aIPECOB siueeK, UCIIOIb3yeMBIX B GOp-
MyJnax. «3aMOpOXKeHHBIN» ajpec CTAHOBHTCA abCOJIOTHBIM, T. €. Ha
Hero He pacIpoCTPaHAETCA NPHHIIUII OTHOCHTEJILHOM aapecanun.

Bonpockl 1 3apaHunA

1. Kax B aJ1eKTPOHHOI TabJIHIe Pealr3yIoTCH JOIHYecKe Oepamiy IIPH 3aTu-
CH YCJIOBHBIX (QhyHKITHI?

2. Yro rakoe abconiOTHEIN agpec?

3. IIpojomskuTe BBHIIOJIHEHHE IPOSKTHOrO 3afannsa. B rabmune «Omnara aiex-

rTposHeprum» (3ajaamwe 6 ua § 21) wncoosssyiiTe abCONIOTHRIN agpec AJs
AdelKH, Xpanamei croumocts 1 KBT * 4 9/IeKTposHEpruu.
B rabnumne «Omiara sJeKTPOSHEePrHH» HCIONL3YITe ciefyiollee IMPABHUIO
[J14 TIOicUeTa CyMMEI OILJIATHI: ecsiu uapacxonosaso He 6osee 100 kBt - 4, To
nena 1 kBt - u pasra 1,5 py6.; eciim uspacxopoBano Gomee 100, HoO Menee
300 kBt * u, To nena — 1,8 py6.; ecam mapacxozposano He meree 300 kBr - 4,
To meHa 1 KBt + 1 paBHa 2 py6. McnoneayiiTe JorHyecKue QyHKIINH.

EK LIOP: Yactb 2, rnasa 4, § 22. LIOP Ne 2, 3, 9.
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TabnuuHble BLIMUCNEHNSA Ha KOMNbIOTEpPe
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3nexkTpoHHble Tabnuubl 1 MogenuposaHue

§ 25

AnexKTpoHHbie Tabnuubl
M MaremMaTruyeckoe mogenmposaHuve

OcHo6Hble memblL napazpaga:
B Mamemamuieckoe Moaeaupoeanue;
N amansi mMamemamu4iecrKozo .uo&e.rzuposauuu HAa Komnvromepe;
" npuMep MAMEMAMULECKO20 MOJEIUPOBAHUSA 6 JNEeKMPOHHBLY
mabauyax.

MaTremaTHYeCKOE MOIeJIHPOBAHHE

Yo TaKoe KOMOBIOTEPHOE MaTeMaTH4YecKoe Moaenuposanue? CHOBa
BepHeMCH K TeMe MaTeMaTH4ecKoro MoJle TMPOBAHKA, 00CY K /IeHre KOTO-
poii 66110 HauaTo B § 9. PeanbHylo cucTeMy, A KOTOPOil co3/laeTca Ma-
TeMaTHYEeCKad MOJEb, IPUHATO HABLIBATE 00BEEKTOM MOJEIHPOBAHUA.
O6beKTaMHi MATEeMATHUECKOT0 MOZEJTUPOBAHUS MOTYT OBITE HEKOTOPHIE
KOHCTPYKIMH, HAIPEMED, KeIe3HOJ0POKHEINH MOCT UM KOPab/ib; Ipu-
poXHEIe 06beKThI, HAIPUMED, MECTOPOK/ACHHE 0JIe3HBIX HCKONAEMBbIX,
BOZOXPAHHUIMIIE, 8 TAKIKE IPOIecChl U ABJICHUS, IPOUCXOAAIINE BO Bpe-
MeHHM, HAIIpHUMe]D, B3JIeT KOCMHUYecKOi paKeThl ¢ KOCMOJAPOMA, H3MeHe-
HUe IOTOAHBIX YCJIOBHI B onpe/eIeHHOH reorpaduyecKkoil To4ke, name-
HEHHe CO BpeMeHeM YHCAeHHOCTH ONpe/ile/IeHHbIX MOMYJIAINMI.

s mofeil MOTYT OKa3aThCsA JKU3HEHHO BayKHBIMU MHOTHE BOIIPOCHI,
CcBS3AaHHBIE C 9THMH 00'beKTaMH U mporieccamu. Hanpumep: Ha KaKO# BbI-
cOTe paKeTa JOCTHIHET IIePBOHl KOCMHYECKOil CKODPOCTH M BhIiJeT Ha
opbuTy cIyTHHKA 3eMJIH; 10 KaKoii Ipe/ie/IbHOM TeMIepaTypsl Harpeer-
cda ee obomourka? Kakoit MoxeT OBITE MAKCHMAJIEHAA HATPY3Ka Ha JKeIea-
HOJIOPOYKHEIM MOCT, IIPY KOTOPOiH He Oy/eT NIPOMCXOLHUTE ero paspyuie-
Hue? Kaxkum O6ygeT ypOBEHL BOIEI B BOAOXPAHHUIHINE B TeX IOIOLHBIX
YCIOBHAX, KOTOPbIE NPe/icKa3sBaloT MeTeopostoru? He BeIMpeT I faH-
Had NONYJIAIMSA YKUBOTHEIX Uepes CTO JeT?

Ha 5TH BOIPOCHI KeJaTeJbHO IOJIYYHUTE OTBETEL TEOPeTUYEeCKHUM IIy-
TeM, MOCKOJbKY AKCIEePHMEHTANbHBIN MyTh IGO0 HEeBO3MOKeH, JIubo
BO3MOJKeH, HO omnaced. Hanmpumep, OpH meperpysKe MOCTa MOIKHO €r0
paspyUIUTh, IPU IIePerpeBe KopIryca paKeThl e MOXKHO CXKedb; a dKCIe-
PHMEHTAJbHO IPOBEPHTh, YTO OyAeT ¢ HONmyJadalnueil XKHBOTHHEIX Yepe3
CTO JIeT, HeBO3MOKHO. B MOJOGHEIX CHTyalMAX HA IOMOINL YeJ0BEeKY
OPHXOAAT MaTeMaTHUYeCKOe MOJEeTMPOBAHNE W BEIYHCIUTENbHBIA BKC-
HnepuMeHT.
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TabnuuHble BbIMUCNTEHWUS HA KOMMNblOTEpe

Jdransl MaTeMaTHYeCKOro MoJeIHPOBAHMA Ha KOMIIBIOTEpe

B maTemMaTHyecKO# MOAeNTH MCIONB3YIOTCH KOJIMUECTBEHHBIE (amc-
JIOBBIE) XapakTepucTHKH 00bekTa. Hanpumep, B MaTeMaTHueckoit Mo-
A€JIN MOJIeTa PAKEeTBl YYUTHIBAIOTCA MAacCa M CKOPOCTh PAKEeTHI, CHJIA
TArYA ABUTaTeNeil, CONPOTHUBIEeHHEe aTMOCHEPHOT0 BO3AYXA, TEIIoeM-
KOCTh OOIIMBKM PaKeThI, BDeM#A 110JeTa, BLICOTA PAKETHI HaJ HOBEpX-
HOCTBIO 3eMJIH, ILIOTHOCTH aTMocdepsl. Bce aTH BeIMYMHEI CBA3BIBAIOT-
ca MeX Ay co6oii uepes ypaBHEHHS, OTPAKAIOIIHE (PUBHUECKHE 3aKO0HbI
ABHIKEHUS TeJjla B BO3AYLIHOHA cpefie, HarpeBaHUs Tella B IPoIecce Tpe-
HusA. M3 9TUX ypaBHeHMIA, 3HAs OJHM BEIUUMHBl — MCXOLHEIE JAHHEIE,
MOXKHO BBIYHCIHTE APYrHe BeIUIHHB — Pe3yIbTaTel. HampuMmep, 3HasA
MAaccy pakeTsl, CHJIY TArU ABUTATeNeil, CKOPOCTh CrOPAHUA TOIJIHBA,
K02 MHUIIHEeHT TPeHHA BO3AYXa 0 KOPIYC, MOMHO BHIYHCIHTE, KaKOl
OyaeT BBICOTA M CKOPOCTH PAKETHI B JAHHBIH MOMEHT BPeMeHH, a TaKKe
TeMIepaTypa oOIMBKHU paKeTsl. YacTo Takue pacueTs! GbIBaeT TPYLHO
OCYINECTBUTh BPYUHYIO, M TOTJa HCIOJb3YIOTCA KOMILIOTEDHEIE METO-
OBl PEIIeHUsA 3aJa9H.

IToBTopuM onpezsenenus NoHATHIL, KOTOPEIE OBIIM BBeAEHEL B § 9.

. PeaJIHEOBaHHaﬂ Ha KOMIIBKOTepe MareMaTHdYecKas MOIOeab
73}, HA3HIBAETCH KOMIBIOTEDHOH MAaTeMATHYECKOH MOIEIBI0, a
,4:' )|\ TpoBemeHWE DACYETOB € IIOMOI[BLIO KOMIIBIOTEPHONH Momern
@& ¢ mesBIoO MPOTHOBMPOBAHMS TOBexEHHS MOJeIMPYeMoii cHc-

TEeMEI HA3BIBAETCS BEIYHCIUTEILHBIM 9KCIIEPHMEHTOM.

Taxkum 06pasoM, 9TAIbEl KOMIBIOTEPHOTO MATEMATHYECKOTO MOAEITH-
POBaHHA CJIeAYIOIIHE:

1) BBIIe/TEHME KOTUYECTBEHHBIX XapAKTePHCTHK MO/eJINPYEeMOH cuc-
TeMBI, CYIIeCTBeHHBIX A PEIlaeMoi 3aqadu;
2) mosyueHMe MaTeMaTHYeCKUX COOTHOIIEHUI (hopmyn, ypaBHeHHII,
CHCTeM YPAaBHEHHM U IIpP.), CBA3BIBAIOIUX OTH XaPAKTEePHUCTHKH;
3) onpepnenenue cruocoba pelIeHHs TOJYIeHHONH MaTeMaTHUYeCKoH 3a-
flayuHl U peain3alusd ee Ha KOMIOBIOTEDE C MIOMOIIbIO TPHKIALHBIX
IPOrPaMMHEIX CPEJICTB UM Ha A3BIKAX NPOrPAaMMHPOBAHHUA;

4) peieHHe HOCTABJIEHHOM 3a]aUM IyTeM [IPOBEACHUS BEIUUCIUTE b
HOT'O KCIIEPHMEHTA.

B pesyavmame eviuuciumenshozo IKCNEPUMEHMA MONCHO TNONLY-
YuUme nNPozHO3 noeederHus uccaedyemoll cucmembl; 8blACHUMb B0NLPOC O
MoMm, KaK U3MeHeHUue 00HUX XaPAKMePUCTNUK CUCTLeMbL OMPAZUMC HA
dpyzux.




AneKkTpoHHbIe Tabnuusl U MoaenuposaHue

OmHUM M3 BUAOB NPHUKJIAAHBIX NPOTPAMMHBIX CPEJCTB, IPUTOAHBIX
AJIA pealmsanuy MATEMaTHYeCKOH MOJe/N HA KOMIBIOTEpEe, SBJIAITCH
TabandHbIe IPOIeCCOPHI. '

IIpumep MaTeMaTHIECKOT0 MOJeIHPOBAHMA
B 3JIEKTPOHHBIX Tabaumax

Yarge Bcero ajeKTPOHHBIE TAOIUIBI UCIOJB3YIOTCH B 3a/la4aX TAKOTO
TUIA, KOTOPEIe LM PACCMOTPEHBI B IPeALIAYINMUX aparpadax: A mo-
JIy4eHUs PACUETHBIX BEJOMOCTel, cMeT, CIPaBOK, CIIUCKOE, T. €. B objac-
TH Jesronpon3BoAcTEa. OZHAKO 3/1eKTPOHHBIE TAGJIHMIIBI MOTYT OKa3aThCH
MOJIE3HBIMHY U A4 HAy4YHBIX 1esei. C 1X mOMOIIBI0 MOMKHO CTPOUTE KOM-
NbIOTEPHEIE MATEMATHYECKHE MOJeJH, IPOBOAUTE BEIYHCIMTEJbHBIE
KCIepMMeHThl. PACCMOTPHM IPUMEDP TAKOTO BRIYHCIHTEILHOTO DKCIe-
PHMEHTA.

VyeHble YCTAHOBHJIN, YTO IIPUPOCT KAKOro-JIu00 BHAA KHUBBIX opra-
HH3MOB 34 CYeT POXKIAeMOCTH IIPAMO NPOIOPIIUOHAJIEH HX KOJIUYEeCTBY,
a yOBLJIL 33 CUET CMEPTHOCTH [IPAMO IIPONOPIUOHAILHA KBa/IPaTy HX KO-
JudecTBa. DTOT 3aKOH M3BecTeH MoJ HasBaHNeM 3akoHa Maavmyca.

IIycTh B OMHOM X03sHCTBe COOUPAIOTCS PA3BOAUTE Kapnos. llpexze
YeM 3aIyCKaTh MAJbKOB B IIPY/, PELIMIN IPOBecTH pacieTsl. CoraacHo
saxoHy ManbTyca, u3MeHeHHe YHCca PhIO 38 OAUH roj BRIYUCIAETCH 10

dopmysie
AN = kN - gN2.

Bnecs N — UHCIIO KAPIIOB B HayaJe rojga, # — Koah@UIHeHT IPUPOC-
Ta, ¢ — K03(MUIMEHT CMEePTHOCTH. DKCIIePUMEHTAIbHO YCTAHOBIEHO,
uTO /ISl JAHHOTO BUJA PhI6 (Kapmel) ¥ B JAHHBIX YCJIOBHAX (COCTOSHME
BojioeMa, Haauumne Kopma) k = 1, g = 0,001.

EcJIu mepBOHAYAJIBHO B IPYZA 3anyineHo N, peib, To U3 3aKOHA CIeNy-
eT, 94TO KOJHMYECTBO KAPIOB Yepes rof OyaeT TaKuM:

Ny = No+ (kNy — gN?}).
Yepes nBa roja:

N3 = Ni+ (kN - gN})

1 T. 1. Mo:xkHO HanucaTh o6myo (GopMyJry AJd BbIYHCIEeHHA KOJHIecT-
Ba psI0 B i-M roAy mocje UX 3alycKa:

Ni=N;; +(kN;, —gN’)nnai=1,2,3,...




TabnuyHbie BLINMCNEHUS Ha KOMNbIOTEpe

Ira hopMyia ABIAETCH MATEMATAYECKOH MO/ €eJIBIO IIPOIleCCa PA3MHO-
KeHHUA PBIO B BOZoeMe.

3amoHUM 2JIEKTPOHHYIO TabIuIy 115 IIPOBEZIeHU A 110 3TOH (hopmy.ie
pacueTa PeIOHOTO «IIOr0JIOBbs» B IPYAY B TeYeHHE HECKONBKHX JIeT —
Tabum. 4.13.

He namo nymars, 4To BClo TaBIHIly NIPUXOTUTCA BBOJUTEH IIOCHMBOJIb-
HO ¢ KnaBHATYPbI. CTpoku, HauuHasA ¢ 7-i, hopMEpyIOTCA IYTEM KOIIH-
POBaHUA NpeAbIAyINei cTpoku. IIpu aToM OTHOCHTEILHEIE afpeca HaMe-
HAIOTCA aBTOMATHYECKH.

J1s noTydeHUA Pe3yabTaTOB LOCTATOUHO 3aHECTH B Aaueriky F1 mep-
BOHAYAJBHOE YHCJIO PBIO.

Ta6anua 4.13. Pacuer yncna puib B mpyay ¢ MHTEPBAJIOM B Ioj

A B Cc D E F

_1 E=| 1 qg= 0,001 |[N=

2

3 [Toxm Yucao peib

4
- 5 - 1 =F1+ $B$1*F1-$D$1*F1*F1

6 |=A5+1 =C5 + $B$1*C5-$D$S1*C5*C5

7 |=A6+1 =C6 + $B$1*C6—-$DF1*C6*C6
A 8 |=AT+1 =C7+ $B$1*C7-$D$1*CT7*CT

9 |[=A8+1 =C8 + $B$1*C8-$DF1*C8*C8

. ‘ ..................

Teneps MOKHO BKCIepUMeHTHPOBaTh. IIpocienum, kak 3a 10 et 6y-
AeT MEeHATHCHA YHCJIO KAPIIOB IPH PA3HOM KOJHYECTBe IePBOHAYATILHO 34~
nyIieHHeIX peib. BoT HeckombKO TabIuI ¢ pesyIbTaTaMH TAKHX pacde-
TOB.




AneKTpoHHbIe Tabnuusl U MOgenupoBaHue

k=1 ¢=0,001 N=100

Tox

YucJio peid

190

343

569

814

965

998

1000

1000

© |00 | =1 | | O | DN

1000

-
(=]

1000

k=1 ¢=0,001 N=1500

Topg

Yucao peid

750

937

996

1000

1000

1000

1000

1000

O |00 |3 | | O W N

1000

-
<

1000

k=1 ¢=0,001 N=1000
Ton Yucao 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 Yucyo 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 BeIMMCNEHUS HA KOMMNbIOTEPE

He npaspa 1, yausurenbHble peayabTaTer? s IpHUBeJeHHbBIX TabIUIT
CJlIefyeT, 9TO HEBO3MOKHO UMeTh B Ipyay 2000 xapnos u Goxee. Ecau
HadaabHOe 4ucio pei6 MeHbme 1000, To oHO mocTenenno GyzeT pacTu
Ao 1000 mTyk u panee memaThea He Gyger. Ecom cpasy B3aIlyCcTHUTEH
1000 prIB, TO 3TO KOJMYECTBO OCTAHETCH HEM3MEHHBIM 1 B HoCHenYIoIHe
roxsl. Jlaxe ecru sanycruts caagana 1500 pei6, To Yepes I'oJ UX YHCJIeH-
HOCTEL COKPaTHUTCA B [[Ba pasa, a 3aTeM Bce paBHO goiger o 1000. Ecan
e 3anycTuTh B 1pyx 2000 prib, To Yepes rox Bce OHM BEIMPYT.

M3 mosy4eHHBIX Pe3ysIbTATOB PHIGOBOALI MOTYT CLEIATH IPAKTHUE-
CKHe BbIBOALL. IIpuBeseHHbIe BhINIE TAGIMIBI ABTOMATHYECKH TOIYYa-
JIMCH TIOCJIE H3MeHEeHNI 3HaYeHWs BCero JIMIIh B ONHOH suelike F1.

KopoTko o rnaBHom

MareMaTHYECKON MOZEIbI0 HA3BIBACTCA HHOOPMAIIUOHHAA MOEe]b
00BbeKTa, BHIDAYKEHHAS MATEMATHYECKHMH CDeICTBAMH (bopmymamu,
YPaBHEHHAMH U T. II.).

TabiuuHBIH DPOLEcCcOp MOKeT IPUMEHATLCH B KAUeCTBe HHCTPYMEH-
Ta A8 MATEMATHYEeCKOTO MO/Ie IHPOBAHUSA.,

ITonryuyerHyI0 MaTeMaTHYeCKyI0O MOJENb MOMKHO HCIOJb30BATE LIS
IIPOBeleHNA BEIYUC/IHATEIbHOI'0 SKCIEePHMEHTA. BhIUNCIATEILHEBIH DKCITe-
PHMEHT — 5TO PACYETHI C HIOMOIILIO KOMIIBIOTEDHOM MaTeMaTHIECKON Mo-
AleJIH C IeJIBIO MPOTHO34a NOBeNeHHA KaKOH-TO CUCTEeMEI, C IIeJIbI0 BEIACHEe-
HHSA BOIPOCA O TOM, KAK H3MeHeHUe ONHIX XaPaKTePUCTHK CHCTEeMbI 0Tpa-
JKaeTcA HA APYTHX.

Bonpocekl 1 3agaHus

1. Yro Takoe MaTeMaTHYeCKAA MOLENET

2. Yro Taroe BLIYMCIHTENbHBLH SKCIEPHMEHT?

3. IIpoBefnTe BEIYUCIUTETLHBIH SKCIEPUMEHT B TabJHIle pacueTa KOJIUYeCcTBAa
PHI0 B IPYAY, IOCTABUE CIAEIYIONIYIO Iedhb: NOL0ODATE TAKMe 3HAUSHMS Ia-
PaMeTpoB k 1 ¢, IpM KOTOPEIX KOJIMYecTBO PoI6 3a 10 J1eT MoskeT GBITH AoBe-
zeso no 2000.

K pemenuio sagaun nobasbTe rpadHuecKyio 06paboTKy pesysibTATOB: Ipa-
(UK W3MeHeHIA YHCACHHOCTH PHIG ¢ TeYeHNeM BPEMEeHH.

EK LIOP: YacTs 2, rnaga 4, § 23. LIOP Ne 2.
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§ 26

Mpumep MMUTALMOHHOW MOoAenun

OcHo8Hbie membL napazpaga:
" Yumo maKoe uMumayuonHas .uoae.nb;
» npuMmep UMUMAYUOHH020 MOJeIUPOBAHUL 6 JNEKMPOHHOU mabiuye.

Yr0 TaKOe MMHTAIIMOHHAS MOJEJb

B npensiayiieM naparpade BbI IO3HAKOMHJIHNCH C IPUMEPOM peannsa-
MM B 9JEKTPOHHBIX Tabiuuax mareMarTwdeckoi mogenn. Ceigac pac-
CMOTPHM IPUMeED PealHs3alyy JPyroro THIIa MOLEJH, KOTOpasa HasbiBa-
eTcsd HMMTAIHOHHON MOJEJbI0.

06 UMUTAIMOHHEBIX MOJeJsix rosopuiocst B § 9. BemomHuM naHHOE
TaM OIIpeaeneHHe:

P 4 HMuTanmoHHAd MOJEJNb BOCIPOM3BOAUT IOBeJeHHE CJIOKHOM
, ;’d' )")1")' CHCTEeMBI, 3JIEMEHThI KOTOPO MOTyT BecTH cels CIy4ailHbIM
v %— obpasom. MHaue roBops, MOBeJleHNe KOTOPLIX 3apaHee Ipen-

- CKAasaTh HeJIb3s.

IIpuMep HMHTAIMOHHOT'O MOJEIMPOBAHMA B JIEKTPOHHOIM Tabauie

Kaxk u B opeablayleM naparpade, mpuMep BO3bMEM M3 KJjacca Moje-
Jie¥i, ONMCHIBAIOIIUX 3BOJIIOIHIO ONYIALHA.

Ilycrs Ha onpejeleHHOM IpOCTPAHCTBE CAydaiiHEIM 06pasoM pacce-
JIAIOTCA »KHBBIe OpraiusMsel. B manpHeiIeM IPOMCXOJUT IpoIece cMe-
HbBI IOKOJIEHHH: B KAKHUX-TO MecTax paccejlieHHA XMHU3Hb COXPaHAeTCHd, B
KaKMX-TO UCUYe3aeT. ITH IPOIIECCHI IPOTEKAIOT B COOTBETCTBHUH C 3aKOHA-
MH 3BOJITHOIIMH. 3aKOHBI 9BOJIIOIIVY B ONHMCAHHNHY MOJIeJIX IIPpeACTABIAIOTCA
B Buje hopMaidbHBIX Tpasui. [env modeauposarnus — MPOCICIUTD U3~
MeHeHUA B pacCceIeHUH KUBBIX OPraHN3MOB CO CMEHOH IOKOJIeHHH.

CHayasia paccMOTPHM NPOCTeHINWIl BapHAHT 3aJadd: JKHU3HEHHOE
IPOCTPAHCTEO OJHOMePHOe. 3TO 3HAUHT, JKHUBbIE OPraHU3MEL PACCEIAIOT-
CA BOOJIb JIHUHHH. BY,D;EM CUMTATH KHU3HEHHOEe IPOCTPaHCTBO OrPpaHHYeH -
HBIM, T. €. paCCMOTPHM OTPE30K. OTDEBDR pasgeyideTca Ha quﬁRH, B
npefieax KasaoH U3 KOTOPBIX MOJKET II0CEJTHThCA OAMH opranuam. [lo-
TrOBOPHMCH, YTO CaAMbIe KpaiiHue suelKu He 3acesasiorca. OHU onpenesd-
IOT FPAHUILY KU3HEHHOTO IIPOCTPAHCTBA.




Tabnuykbie BbIMMCNEHUA Ha KOMMNbIOTEPE

Ha pucyske 4.3 nokasano nepsoHaYaIbHOE PACCEIeHUE OpPraHH3MOB
Ha noJje, cocroameM u3 20 aueek. OpraHN3Mbl IOCEIUINCH B AYeKAaX
c Homepamu 5, 8 u 12, fueiiku 1 1 20 Beeraa AOMKHEI GBITH IYCTHIMHU.
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Puc. 4.3. IlepBoHayanIbHOE DacCeIeHTe OPTAaHN3MOB

Teneps copmynupyem saxoHsI 3BOMIONHHE. B cleayomeM mokose-
HHH B IYCTOH AYeliKe »KU3HbL MOXKeT JTubo MosBUThLCH, 160 HeT. B 3ace-
JICHHOM fAYeiiKe XKM3Hb MoKeT J1nbo coxpaHuTses, 1ubo ncuyesnyts. Ha
COCTOsIHME JAaHHOM SYeHKH BIUAIOT ee OiusKaiiine cocein: Ba cocexa
cJeBa M JBa cocela ciupaBa. Eciu sueiika GblyIa 3acejieHa M YHCJIO JKU-
BBIX cocelleil He IIPeBHIIIAET ABYX, TO B CJAEAYVIOIIeM HOKOJNEeHUH B 3TOH
sAvyelKe JKM3Hb COXPAHUTCH, HHAYEe KHU3HbL HCcUesHeT (morubHeT oT me-
peHacenenusi). Eciu B Auelike KU3HHU He 6bLIO, HO Cpeay ee cocemeit
ecThb 1, 2 unm 3 KUBBIe AYeHKH, TO B CJEAYIONIEM MOKOJEHHH B 3TOMH
A4eiKe IOABUTCA XU3HB. B IpoTHBHOM ciyuae siueitka ocTageTCa myc-
TOH.

Crnenyer y4uTHIBATE, UTO Y AY€€K, PACTIONOKEHHEIX Y Kpas, YMCJIO CO-
cejleil MeHbIIIe APYTHX. ¥ siueiiku HOMep 2 cocenu: 1, 3 u 4, Ho aueiika 1
BCcerga mycras. ¥ suedKH HOMep 3 U3 4eThIPeX cocefeil 3KMBBLIMH MOTYT
ObITH He Gonbme Tpex (2, 4, 5). AHAIOrMYHASA CUTYAlMsA Y KPAHHHX Ipa-
BEIX S4E€eK.

To, uTo CKa3aHO BhIlIE, €CTh MOJEJIbHOE ONMCAHHNE MIPOIecca HBOJIIO-
LU nonyaanuy. @opMain3yeM aTo onucaHue. PacnpeiesieHne JKHBBIX
OpPTaHM3MOB 110 A4eiikaM OyfeM KOAUPOBATH IIOCIEI0BATEILHOCTHIO M3
Hysei u eguanl. Hosb 0603HavYaeT nycTyIo AYeHKY, e ANHHUIIA — MKHUBYIO.
Hanpumep, paccesenne, orofpakenHoe Ha puc. 4.3, Kogupyercs caeny-
I0ImUM 06pasom:

00001001000100000000

Homep Adeiiku 0603HAYMM 7, & ABOMYHOE YHCIO, COOTBETCTBYIOIIEE
9TOH AYeliKe B TEKYIEM IOKOJIEHHH, 060o3HagumM R(n). B paccmaTpusae-
moM npuMepe R(5) = R(8) = R(12) = 1. Bce ocrajibHbIe 3HAUYEHNA SUeeK
PaBHEI HYJIIO.

SHadeHUA KOZAa B n-# sueiiKe JJId cAeAyIOIero nokolesns 6yaem 06o-
sHayaTe S(n). BHEMaTenbHO NDpPOAHANM3UPOBAB CHOPMYIHPOBaAHHEBIE
BBIIIIE IIPAaBUJIA SBOJIONNY, IPHUXOAUM K Caeayiomei hopmye:

Ecml<R(n-2)+ R(n-1)+R(n)+ R(n+ 1)+ R(n + 2) < 3,
To S(n) =1, nuaye S(n) = 0.




NMpumMmep UMUTALMOHHOW MOoaenu

Dra popmyaa paboraer Ais 3HadeHwit n or 3 no 18. Beerga: S(1) =
= S(20) = 0. [Ina agyeexk ¢ HoMepamu 2 u 19 B JaHHOH cyMMe HYXHO
y6paTh 1o OZHOMY ciaaraemomy. Ho MOKHO IOCTYIHMThL MHa4e, YTOOBI
OCTABHUTH CIPaBeLINBOH JaHHYIO OPMYJIY A4 BCeX AYeeK HUBHEHHOTO
mpocTpaHeTBa. [lJIA STOr0 K OTPe3Ky A00aBHM IIO OAHOM (GUKTHBHOM
fAueiike copasa ¥ ciesa. FIx Homepa GyAyT, COOTBETCTBEHHO, 0 u 21.
B aTux sueiikax, Kak U B Aueiikax 1 u 20, Bcerga OyAyT XPaHUThCA HYJIH.
Torga HANMCAHHYIO (JOPMYJIY MOKHO IPUMEHATh AJA 1 oT 2 1o 19.

Wrak, Mozeab mocTpoeHa ¥ (popmanusoBaHa. OfHAKO HMHTAIIHNOH-
HOii MOJIeIbI0 OHA CTAHET TOJAbKO B Pe3yIbTaTe Peaju3alyui ¢ IOMOIIBIO
KaKoro-To IPOrpaMMHOI0 KOMIILIOTEPHOTO cpeAcTBa. B KauecTse Tako-
ro cpeacTBa BeIOepeM TaGIHUHEBIH IPOLIECCOPD.

Mozenpio KU3HEHHOTO IpOCTpaHCTBA OYJEeT CTPOKAa 3JIeKTDPOHHOM
rabaunel. IlepBas cTPOKA — IepBOe MOKOJeHHUe, BTOpas CTPOKA — BTO-
poe noxonenue u T. A. Torga HoMepa Adeek 6yAyT HAEHTUPUIHUPOBATE-
¢cs1 UMeHaMu cTon6noB Tabaunsl. Juelika 0 — cronben A, aueiika 1 —
cronben Bu T. 1., sueitka 21 — cronben V.

B neproii cTpOKe BRICTABHM eAUHUIE] B ATeKax, 3aceJIeHHBIX B IIepP-
BOM TTOKOJIeHHH. JTo 6yayT aueiiku F1, I1, M1. 3HaueHUs He3all0JIHEH-
HBIX f4YeeK 10 YMOJYaHWIO NIPUPABHUBAIOTCH K HYIIO.

Teneps B AueiiKyM BTOPOH CTPOKHK HY KHO 3anucaTh dopmynsl. Coenats
3TO AOCTATOUHO OfMH pas. Hanpumep, B Aveiiky C2 3aHeCTH CJIeAYIOIIYIO

tbopmyy

=ECJIA(U(A1+B1+C1+D1+E1>=1;
Al1+B1+C1+D1+E1<=3);1;0)

Jlasiee, CKOIIMPOBAB 3Ty (POPMYJIy BO BCE OCTAJILHEIE AYEHKH BTOPOMH
cTpoku ¢ D2 o T2, mosyuyuM KapTUHY pacupejelieHus JKUBBIX OPTaHu3-
MOB BO BTOPOM TIOKOJIEHHH.

YT06BI TONYYUTE TPETHE NIOKOJEeHNE, JOCTATOYHO CKOIIMPOBATE BTO-
pyio cTpoky (610 C2:T2) B Tpersio cTpoky (61ox C3:T3). Tak MoxHO
MIPOJOJI>KATE CKOJIbKO YTOZHO.

Ha pucyuke 4.4 moxasaHbl pe3yJbTaThl HMHTAIITHOHHOI'O MOAEIHPO-
BAHMA IPOIlecca SBOJIOIINH NCXOTHOTO PACCeJIEHNUA }XHUBBIX OPraHU3MOB
BILIOTH K0 10-T0 mokomenus. Bee ouens narasaaao. ObpaTuTe BEHHMAaHNe,
KakK JpaMaTUYHO PA3BUBAIKUCE COOBITH !

B mecToM IOKOJIEHMH HACTYIIMJIO COCTOSHHE IepeHaceleHHsa. B pe-
3yJIbTaTe B CeLMOM MOKOJIEHUH BLIMEDJIH BCe OPraHU3MBI, KPOMe Kpaii-
HuX. VX cnacyio cBo0OJHOE IIPOCTPAHCTEO cjieBa Henpasa. OT HUX IoILIa
HOBas BOJIHA KHU3HH!
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ABCDEVFGHI JKLMNOPQRSTUYV

=)
o
cl|lo|ofa
=)
=)
(=)

© 00 a0 D v A W N e
(=}
(=1
=
(=1
(=]

(=]
o
o
(=]
(=1 =10 =T -1

)

=R E=-R =R

C|ojo|o

=R E-N =2 -]
o

0 0 [0 0 0|0

Puc. 4.4. iMuTanus B 31eKTPOHHOM TAGIHILE SBOIIOLIHI
AECATH MOKOJIEHHH TONMYIAIHH KUBbIX OPraHU3MOB

Paccmorpennas 3ajaga siBJseTCs yIPOLIEHHEIM (O/lHOMEDHBIM) BADH-
aHTOM uaBecTHOH Mozenu »x. Konyas, koropas HasbiBaeTcs « JuaHb» .
B aTo#t Mozenu aBOMOLMA HOMYIALUY KUBLIX OPTAHH3MOB IPOHUCXOLUT
B OBYMEDHOM IpocTpaHcTBe. PaccMarpuBaeTcs IpsaAMOyTroJbHas o00-
JacTh, pas/ie/ieHHad Ha KBaJApaTHble Ayeiiku. Torga y Kas/ 0 BHYTPeH-
Hel adeiiku nmerorea 8 coceneit. Cyanba )XU3HH B AUeiiKe TAKIKE 3aBH-
CHT OT COCTOAHUA COCeTHUX KIeToK. Ho Temeps mpaBuia sgoaomum Ta-
KHe: eC/IM KJIEeTKA JXHBAA U B ee OKPyKeHnH 0oJIee TPeX JKHUBBIX KIETOK,
TO OHA NMOTHOGAET OT MIepeHAaCeNeHNA; eCIt e KUBBIX COCeell MeHbIIIe
ABYX, TO OHA IIOrubaeT 0T OAMHOYECTBa. B IycTOi KJIeTKe B CleAyI0neM
TIOKOJIEHHH 3aDOK/AAETCA JKU3HbB, €CJIM Y Hee eCTh POBHO TPH MXHUBLIX CO-
cema.

TlonpoGy#iTe caMOCTOATENBHO NOJYYHUTL HUMHATAIITHOEHYIO MOJETh I
9TOM 3aJa4M B Cpefie 9JIeKTPOHHOM Tabauisl. ITocienoBaTebHOCTE Aeii-
cTBuil GyeT aHAIOrMYHON paccMOTpeHHOH B nmpumepe. Ilo-mpeskHeMy
[LJId TIepexo/ia K HOBOMY IIOKOJIEHUIO HYKHO MCIIOJIB30BATE METO] KOIIH-
poBanuAa auanasoHa. Ho ToabKO Temeps MpHAETCSA KOMMPOBATH He JH-
HeHHBIH qHanasoH, a IPAMOYTOJLHBIH.




Mpumep MMUTALMOHHOK MO eNn

KopoTko o rmaBHOM

PaccMoTpeHHAs MMUTAIMOHHAA MO/e/Ib 9BOJIIOIMOHHOTO THIIA I03BO-
JIfeT IpocIelUTh 38 H3MEHEHHAMH B DACCEJIEHHUH XKMBBIX OPIaHU3MOB CO
CMEeHOM IIOKOJeHHH.

V1o6cTBO NIpUMeHEeHHA 2JIeKTPOHHOMN TabMIHIE! 118 MMATAIIIOHHOIO
MOJIeINPOBAHKA 3aKJIYAETCA B IPOCTOTE PEATM3aIHY BEIYUCIUTEIEHO"
ro aATOPUTMA M HAIVIAJHOCTH IpeACTABIEHUS De3yIbTaTOB.

Bonpocbl U 3agaHua

1. T'zie MCIOIBYETCHA METOJ MMUTAIIMOHHOIO MOJETHPOBAHUA ?

2. B ueM oT/InYMe PBOJIONUOHHON 3aJaun, peliasnieiica MeToA0M MaTeMaTH-
UeCcKOTo MOJleIHpoBaHus B § 25, oT 3314, peraBlleiicsa B JaHHOM Iaparpa-
(e MeToJIOM HMHUTAIMOHHOI'O MOLETHPOBAHUA?

3. IIposepuTe BHIYMCAUTENIbHBIR dKCIEPUMEHT Ha JNUHeHHOW MMUTAIMOHHON
MOJIeJIN AJIf PA3JIMYHEIX BAPDHAHTOB UCXONHOTO pacceyleHid OPraHu3MOoB:
a) BO3BMOXKHO JIM TAKOE DACCeJIeHHe, TPM KOTOPOM BCe OPTraHM3MBI B KOHIE
KOHIIOB BEIMPYT?
0) e BegeT nu 11000€ paccesieHHe B KOHEYHOM HTOTe K OIHOH ¥ TOH JKe mocie-
[OBATETLHOCTH IIOKOJEHHH?
B) UTO MEHAETCHA C U3MeHeHNeM pasMepa JKUSHeHHOI'0 npocrpaHcTBa?

4*. TlocTpoiiTe B 5JIEKTPOHHEIX Tabinmax ABYMepHYIO Mozens «Husns». IIpo-
BeAUTe BEIUUCAUTENBHBIN SKCIePHMEHT C PasHBIMM BaDHAHTAMMU IIeDBOHA-
YaJILHOTO pacceeHud OpraHu3MoB.

ITonpoOyiiTe HAWTH TAKHe [IePBOHAUABHEIE DACCETIEHNA, KOTOPbIE:

a) obpeueHb! Ha THOETE;

6) He MEHSIOTCH CO CMEHOH TIOKOJIeHHIH;

B) BeAYT K IIePHOANIECKOil CMeHe IIOBTOPSIOIUXCA KOR(PUTypanuii paccese-
HHAA.

EK LIOP: YacTs 2, rnasa 4, § 24. LIOP Ne 1, 3.
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TabnuyHble BIMUCNEHMS HA KOMNbIOTEPEe

Yemy Bbl JOMKHBI HAYYUTLCS,
u3y4us rnasy IV

e & @& @

OcBouTh ONMH U3 TAGIMIHBEIX IPOILIECCOPOB.

BxoauTs B nporpamMmy, OTKPBIBATE (haiis ¢ rOTOBOM 3JIEKTPOHHOM
rabunuei (3T), coxpausare T, BEIXOAUTS U3 IPOTPAMMEI.
MensaTs pesxumsl oTobpaykenus uudopmamnuu B DT,
PenakTupoBaTh cogep:xumoe aueex JT.

BeoauTh B Aueliky TaGINIBI TEKCTEI, YUCJIa, (POPMY.IHI.
BrImonEATE OCHOBHBIE onepanuy ¢ auanasosamu IT:
KOIIMPOBaHUe, ylalleHHe, BCTABKY, CODTUPOBKY.
ITosrygaTs amarpaMME! ¢ TOMOIIEIO IPAdHIECKHX CPECTE
TabJIMYHBIX IPOIECCOPOB.

Coszmasats T 715 HeCIOKHBIX TAGIMIHEIX PACIETOR.
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TEXHONOINNSa TABNTMYHbBIX

UHdopmaumoHHas cTpykTypa
3NeKTPOHHOW Tabnuubl (3T)

- Crpoka WpeHTudbukaums: Homep CTpoku
e | (1,2, ..., 65536)
= Wpentudukauns: BykeeHHoe ums

~| § Cronbeuy no andbaeuy (A, B, ..., Z, A, AB, ..., V)

[} E Enox Mpoentudbukauus: Bepx. nee. aveiika,
Hwk. npas. A4eika (A1:F10, B7:S34)
L =] Wpentudmkauus: ctonbel_cTpoka,
(A1, B2, ..., IV32767)
L} Torer h MocnenosaTensHOCTE CUMBOIOB,
He ABNAILWAACA YUCIOM Unn opmynon
1 OB6bivHas hopma
© © Mpumepsbi: 12 =321 24,45
= = - Yuecno
- 2 2 _| OxcrioHeHUmManbHan hopma
= S Mpumepsi: 2e5 0,5e—7
L m
g _| Onepauun: Maremaruueckue:
= G KOPEHb, SIN, COS, LOG ...
[
= g Ycnoswas ECITA(...) |
g. Noruueckue: U, N, HE |
8 «  DYHKUMK
CratucTtuyeckue: CYMM,
CP3HAY, MAKC, MWH




Cucrema
OCHOBHbIX NMOHATUM

PAC‘-IETOB

rnaBbl IV

O6paboTka gaHHbIX B T

|

Tabnu4HbIin Npoueccop
MO ans paboTbl ¢ 3NeKTPOHHLIMK Tabnuuamm

- OToBpaxeHue 3HaqeHWi
Pexxu1mbl
| otobpaxenus
= OTtobGpaxeHue dpopmyn
s MNepecyer | C 3MeHeHVem 3HaueHuit onepannios
dopmyn hopMyna MrHOBEHHO NepecyUTLIBAETCS
MpuHUMN Ccbinku Ha sqeiikv B chopmynax
. OTHOCWTENbHOW e onpeaeneHbl OTHOCUTENLHO
anpecauum MEeCTOPacnonoXeHns hopMynbi
[enosas BO3MOXHOCTBL MOCTPOeHWUsA
- - Avarpamm u rpadmkos
rpacuka o TabnU4HBIM JaHHLIM
KomaHas! Konuposaxue hparMeHToB;
== MaHuNynupoBaHua |- yAaneHve cTpok U cTonbuos;
[AManasoHamm COPTUPOBKA CTPOK Mo cTonbLy
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