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OT ABTOPOB

B sToM roay Bm 3aBepinaeTe uaydeHwe npeameta «HHbDOpMaTHKa» B
Kypce ocHoBHO#M mikoanl. Ilocne aroro BaM Hy:kHO Oyier Bmi0upaTth,
KaK OPOAOKHUTE oDyueHHe — MONYyYaTs OpotdeccHIo MM 3aKAaHYHEBATH
cpedHIO0 IIIKOJIY, THMHASHK WAl jgunei. Ho kakoil 6m1 BRIOOpP BEI
HE cAenand, HHPOPMATHKA ¥ HHAQOPMAIIHOHHEIE TEXHOJOrHH OyayTt
¢ BAMH IOBCIJY, TMOTOMY 4YTO ECE COBpeMeHHbie mpodeccum Tpebyror
BAAAeHUA KOMIOBIOTEpHOH TeXHHKOIN.

B mofom caydae BAM OpMASTCA YUHTHCA M IIOCHE OKOHUAMMA
mWKoasl. UndopMauoHHBIE TEXHOJOTHH DASBMBAIOTCH OU€HbL OLICTPO,
H 3HaHHA B dToH obnactm OpicTpe yerapesaror. IlosToMmMy BaXXKHO OcBaM-
BaTk He KOHKPETHHIE NPOTPAMMEl ATH KOMIBITEPOE HIH cMapTdOHOB,
a m3y9aTh dyHIameHTanLHble (6a30BEEe, OCHOBHBIC) MIerd MHGOPMATHKNA
M HAYYUTBHCHA YINTHCA — MNOJYYATH BHAHNA CAMOCTOATENLHO.

B sToM rozy Bml moApo0HO MO3HAKOMHTECE ¢ TeM, Kak paloraior
KOMOBIOTEPHEIE CETHM, B TOM 4uciae ceTb HHATepHer (2zasea I), Oes
KOTOPO# YiKe CJI0JKHO NPeACTABHTh COBPEMEHHBI MUD.

C momoineo 2aa8v: 2 Mbl OyaeM H3Y4aTh OCHOBEI MATEMATHYECKOH
JOrMKH — CIIeIHAJLHOTO paszefia MaTeMaTMKHW. HMemoabsysa 3aKOHE
JIOTMKH, YYEHHIM M HWHXKEHEpAM YAAJIOCH CO3ZATEH IIPAKTHUECKH BCe
3JIEKTPOHHEIE BJIEMEHTHl KOMILIOTEPOB, B TOM YHCJE BBIIHACIHTEJILHBIE
6JIOKH M 9JIeMeHTH NaMATH. MOMKHO cKazaTh, YTO BeCh KOMIBIOTED
COCTOHMT H3 OTPOMHOI0 KOJMYECTBA JIOTHMYECKUX JJeMEeHTOB.

BoabimHeTBO 3aAa49, KOTOPhIe MbI pemraeMm Ha KOMILIOTEpe, —
ATO 3afau¥ MOZSINPOBAHUA, B KOTOPBIX peAlibHEIE 00BEKTHI U Opo-
Imecchbl 3aMEHAIOTCA HX KOMMOLIOTEDHBIMH MojeJiAMH. B ziaase 3 BH
IIO3HAKOMHWTECH C IIOHATHEM <MOJeabL» M OyZeTe HCCIENOBATH MOJEIH
PasIHYHBIX THIIOB.

Taaea 4 copmepHT HOBBIM MATEPHAJ MO MPOTPAMMHPOBAHHIO HA
AATOPHTMHYCCKOM S3biKe cHerTeMbl KyMuUp H Ha saAsmiKe Ilackanin.
I'napHBle <«OpOrpaAMMHCTCKHE» TEMEl 2TOro roja — o00paboTka CcHM-
BOJBHBIX CTPOK, MACCHEOB JAHHEIX H IPHMeHeHHe BCIIOMOTATEAbHBIX
ANTOPHTMOB — Npoueayp U QYHKIHIA.

B aTom roay BE yrayOuTe CBOM JHAHHUA IO MJIEeKTPOHHEIM Tab-
JHIAM (22dea 5) M ToZHAKOMMTECHL ¢ 0azaMM RaHHKX (2agea 6).




- Ot arTOpOB

Prasa 7 cofep:KUT MATePHAJEI 10 WCTOPHH ¥ IEPCIEKTHBAM DA3BH-
THA KOMOLIOTEPOB, TEODHMH CHCTEM M PACCKA3LIBAET O TOM, 4TO TaKoe
rHGpOPMAIHOHHOEe 06INecTHo.

B yuyeOHHNKe ecTh OCHOBHON MaTepHan (00A3aTeNbHBIH INA H3Y-
YeHHUA), W AOMOJHUTEAbHENE (HaA yrayOaénHoro Kypca). Marepman
AnA yrayOaéHHOro Kypca 0603HAYCH UEPHBIMH TOPH3OHTAJIBHBIMY
JAHAAMY, IIPAPTOM, 3ZHATKOM B Havajie MaTepHajla M 3HAY-
KOM — B KOHIe, BhIgeneH mpnadToMm. Haxe ecion BEl U3yUAETE
HH)ODMATHKY Ha 0aZ0BOM YPOBHE, BCeTrAa MOXKHO BACIAHYTH B J0-
NMOJHUTEAbBHEE Dasfesisl y9eOHHKA — BIPYr TaM OKaKeTcA YTO-TO
HHTEPEeCcHOoE,

¥YuyefHUK — 3TO He NPOCT¢ KHUra JId 4YreHHfA. Jnda Toro 4Tobm1
OefiCTBETENbHO M3YYNAThL IpeIMeT, HYXKHO AelCTBOBATL: PEIlaTh 3aJadH,
BBINIOJIHATE NpaKTHYecKMe paboThl. Bhl BO/DKHBI HAYUNTECH «A0OBI-
BAThb» 3HAHWA, BBIICJIHAS DPa3IMYHbIE SKCOEPHMEHTHl, Npolyd H ommM-
Gasach (6es aTOTO ToKe Helb3dl), HMpoBepAd NOTAAKY, Ae1as BLEIBOALL.
HmenHo TaKk pafoTaloT yuéHble, OTKPLIBAS HOBLIE 3aKOHEI NMPHPOAEL,

Ilpu 9TeHun y9e0HHKA MBI COBETYEM CPA3Y BBLIMOJHATL 38MaHUA,
BBIZIENEHHLIE B TeKCcTe INpU{TOM M OTCTYIOM. OTH 3AJAHMSA peKOMEeH-
AYIOT BaM Iiepes TeM, KaxX IpPOJAOJLKHTh YTEHHe, OTEeTHTh HA BOIPOC,
BBINIOJIHKTE HEGOMLINOE YIpaKHEHWE B TETPAAH HJH IPOBECTH HCCe-
JOBAHNE ¢ IMOMOINBI0 KOMILIOTepa. 3aJaHHd CHCUHAJALHC MOAOOpAHEL
TaK, 9Tcibl Jerde ObLIO IOHATL HOBRIA MaTepyman. Tun saganma obo-

SHa9YaeTCA HAa IIOJMAX HABHTIaIHOHHBIMH 3HAYHKAMH o (BOIIDOC), Hav

(muceMeHHoe 3ajanMe), HIAH E (KOMOBIOTEPHEIN BKCHEepPUMEHT).
Jdna monHOUEHHOH paboThl KeJATEJbLHO MCOOAL3OBATE pafouyio

TeTpaab (3HAYOH ) — B Hell B Oy7eTe BBHINOJHATh HHCHMEHHLIE
38 AaHHA.

3Hau0K m TOBOPUT O TOM, YTO NPH BHINOJHEHHH 34aHWUA TPH-
A6TCA HCIOJIL30BATh KpoMe yueSHMKA JONOJHUTEJbHBIE HMCTOUHHKH,
Hampumep ceTh HMaTepHer, TIPDOSKTHEIE W HCCAEAOBATCALCKHE PaGOTHI,
KOTODbIE BBINOJHAIOTCA AOMA, OTMEYeHBl 3HAYKOM A

3Hauok 0 03HAYAET BAMKHOE ONDPEJCACHUE WM YTBEPMKACHUE,

3HAYOK Q CIYXHT OJAA BBLOSJICHHA ISOIIOJHHTEJNBHOTC 38J2HHA
HIHX DA3BACHCHHA,

3Ha4YoK 03HAYAET TPYNNOBYIO DaboTy,

3HAYOK e BEIZEAAET MeKIpeaMeTHLIe CBASH.

3anaHEUA MOBBIIIEHHOHN CJOACHOCTH OTMEeYeHBI <«3Be3AouKoii» {¥),




Ot aBTOpOB -

B xoHme kKamgoil rjaaBbl BAaM OpefiaraeTcd CIHCOK JJIeKTPOH-
HBIX 00pa3doBaTelLHLIX pecypcoBR H3 Ezmuoil Koanekumu nuGpOBEIX
o6paszoBarenbAbIX pecypcoB (EK IIOP) www.school-collection.edu.ru.

DJIEKTPOHHBIE MATEPHANBI K yu4eDHARY ((haiiyibl 1A BBIIOJIHEHMA
OpaKTHYECKUX pPafoT, IpPe3eHTAIMH, TECThI) MOKHO 3arPYy3HTh ¢ cAdTa
nogAepRKU yuelHUKAS

hitp://kpolyakov.spb.ru/school /osnbook.htm

B zarJio4YeHMe HAM XO4YeTcA IOOJArogapMTh HAIIMX KOJJET, KO-
TOPHE BIAAH HA cefA TPYA NPOUMTATE UOPEABADUTENLHEE BEPCHH
OTHEeNbHHX TVAB yueGHHK& H BBICKAIATE MHOMECTBO NOJIEIHBIX 34-
MeuaHRi, MO3BOJMHBUIMX CcAedaTh yueOHUK Gojiee TOYHBIM, SICHHIM H
MOHATHBIM:

¢ A, II. IllecrakoBa, KaHAMIATA OEJATOTHYeCKHX HAYK, 38B. Ka-
¢deapoit uHGoOpMATHMKM H BREIUMCARTENBHOH TexHMKM IlepmcKoro
TOCYAAPCTBEHHOTO MeAarorMueckoro YHHBEPCHTETAa;

s M. A. Poiir6epra, moKTOopa (PHSHKO-MATEMATHMYIECKMX HAVK, SaB.
aabopaTopuell NpEUKIATHOH MaTeMATHKH HHCTHTYTA MaTeMATHUE-
ckux npobdnem Gmorormum PAH, r. Ilymwho;

s C. C. Muxaaxkosuua, KaHAMAATA PUIHKO-MATEMATHYECKMX HAVK,
ZomeHTa Kadeaphl anrebpsl M JHCKEpeTHoH MartemMaTurn HODY,
r. Pocros-Ha-loRy;

e H. 1. IllyMmuanAy, KAHIWJATA NOEJATOTHYECKHX HAVK, ROLEHTA
KadeApH MATEMATHKM ¢ METOAMKOI HadansHOTO 00ydeHms Tsep-
CKOr0 TOCYAAPCTBEHHOTC VHHEEDCHTETA, T. TBeph;

s A. B. INTaserzag, maxeHepa HenTpa maGOPMATMOHHEIX TEXHOJI0-
ruii, r. CocHoBrlili Bop;

e A, C. Baumunakosa, yumrensa uabopmarukmr MOY COII Ne 3,
r. ¥aeua Bpaxckoil obixacrn;

e H. II. Paguenko, yumarena mAbopmaruku 'BOY HIroga Ne 1095,
r. MocKea;

e 0. M. Poaendapba, yuutens mubopmatuxn MOY MexozépHad
COINl, Yenabuncrasa obaacTh;

e O. A, Tysosy, yuurena madopMaTHEM IDKCoIH Ne 550, r. CaHKT-
IleTepbypr:

» B, H. Pasymona, yudrTens wpHopmatukd MOV <«Boabhiee-
XOBCKAA cpefHAA of0meofpasoBaTeiibHad IIKOIA», ¢. Boabmiasd
Enxoexa, Pecnybnuxa Mopnoeusa;

e A. B. AranoBy, yunrena mHpopMaruku MAQOY COIII Ne 12 nm.
mapmana Cosercroro Comwszsa K. K. Poxkoccocxoro, r. Beamkme
JIyku;

o T'. B. Ponpxkuny, yudrensa uaHpopmarnku I'BOY «I'umBazua

Ne 1519», r. Mockna;




- Ot aBTOpOSB

*

A. B. Ilasomoukoro, vuurTenda mHpopMatuku I'BOY <«IT'umeazuns
MNe 1514», r. MocuBpa;

H. I. Heyiimaay, yuutena uHbopmatnxu MAQY «JInoeii
Nt 110» mm. JI, K. I'pmmancit, r. ExaTtepuatypr;

H. E. Jlexo, yvuutensa uHpopMarngn MOY COII N 9, r. Tux-
BHH;

H. A. BoaxoBy, vuuTens uupopMarukd MOY COIII MNe 170,
r. ExaTrepurOypr;

H. C. Cemamxko, yunrenda nApopmaTuxn MBOY «JIuneit Ne 6»,
r. Hybua;

C. B. I'puHeBnua, yuurena uudopmarnruy MAOY COIIL Ne 146,
r. Ilepms;

I'' M. Iyaermay, yuutena uHbopmaTakn MOY COII N 9,
r. Ilepmp;

T. B. Hemonskuay, yiarend nAQGopmatuxa MAQY <«I'mmuasna
N 5», r. Pocroe-Ha-Ilony;

C. B. I'a#icnpy, meropaucra JIOMPO, r. Cauxr-Ilerepbypr.

C yeawenuem, aemopui:
Ronemanmun Opvesuu IToaskos,
Eezenuii Anexecandposun Epemurn




fnasa 1
KOMIMBIOTEPHbBIE CETU

§1
Kak paGoTaeT koMnbloTEpHaa ceTb?

Knroueasvie cnoea:

* KOMIIBIOTEDHAA CEeTh * JIAKeT

® JIOKAJIBHAHA CeTh ¢ HKOHTpOJbHAA CYMMA
¢ TiobaspHAA CeTh ® cepBep

* MMPOTOKON & KJIHEeHT

Y10 Takoe KOMNLIOTEpPHAanA ceTb?

KoMnewTepHAA ceTs — 3TO I'PYNNE KOMIBIOTEPOB, O0LeAHHEHHRIX
JHHHAMH CBA3H.

Bce ycTpoiicTBa, KOTODBHIE COEAHHEHLl B CETh, HASBIBAIOTCHA YSJIAMH
ceTH (0 AHAJNOTHH ¢ y3JaMu DeIOONOBHON cerm). KpoMe KoMIboTE-
POB K HHM OTHOCATCA BCIOMOraTeJbHBIE YCTPOiicTBa, yYaCcTBYHON[Ue
B Iepejade AaHHEBIX,
Jdada cBA3H V3M0B MeXAY coboll MCIOALAYIOTCS pasJHuYHbLIe KaHa-
JIEI CEA3H:
® Ixexmpuvecikue xaleau (ZAHABIE MEPEJAIOTCA C IOMOINBI)Y BJIEKT-
PHYECKHX CHT'HAJIOB);
s onmudeckue wafeau (GaHHLIE TMepPemAIOTCS ¢ MOMOLILK CBETOBHIX
Jayden);
¢ paduoxaunanu (ZaHHLIE IepEJAKTCA ¢ NOMOINLI0 PAAMOBOMH).
O6begHHEAA KOMILIOTEDEL B CETh, MBI IIOJYI8EM CJHAEeAVIOIOIWE 7pe-
umywecmea:
e Goiempotil o0men GauHbiMu MY KOMNBITepaMu (He HYMHO HC-
MONbL30OBATL AMH MepeHoca AAHHEIX CHLEMHEBIE MUCKM, (PIAII-AUCKU);
® HOMILIOTEDHE] B CETH MOTYT HUCHONB3OBATL 00Wiue pecypcbi:
— ofmuye AaHHble MOTYT OBITER pasMeIleHBl Ha ONHOM KOMILIO-
Tepe;
— MOKHO BaIyCKATh OPOTPAMME]I ¢ APYTOTO KOMIILIOTEDAa;
— BCe KOMILIOTEPH MOTYT MCOOAL3OBATE OOIHe BHEIIHHE
yeTpoiicTea (HanpuMep, IpUHTepR);
® JREKMPOHHYID noumy u 0Opyzue cnocofisl cemesozo OfULEHUR
(uaTh, GOpPYMEL H T. IL).




- KoMnbloTepHbie cetu

B T0 e BpeMa NIpH OpPTaHUZAIHNHA CETH:

HeoOXonuMbl JerexcHbie 3ampambst Ha cereBoe obopyaopanue (Ka-
6elin, BCOOMOTATENbLHLEIE YCTPOHMCTBA) M nporpammuoe obecnedeHHe
(HanmpuMep, OINEPAIHOHHYIO CHCTEMY CHeOMAJNLHOTC THIIA);
cruxcaemca Oe3onacHocmMme AAHHBIX, II03TOMY KOMILIOTEpPEI, HA
KOTODBIX BeAyTCA CeKpeTHBIe paspaboTKy, He SOIKHE OBITE IIOA-
KJIOY9EHE K CeTH;

HeoOXOAUM BBICOKOKBAMUMPUIMPOBAHHAEINA COCIHATIMCT — CUCMEM-
Hbiii admuHucmpamop, KOTOPHIH 3aHMMaeTCs HacTpoKo# ceTH u
obecredansaer eé pabory.

CreTeMHBIH ATMHHHCTPATOP (HA MPAKTHEE 9acTO HCIONB3YIOT CO-

KPAIeHAA <«CHCAAMHE» WM <AAMHH»)} O0OLIMHO pemaer cJAeAViolmue
saAauUn;

VCTAHARAHMBACT M HACTPAWEBAET NporpaMMHoe olecledeHMe (B TOM
quciae U HeceTeBoe);

VCTAHABJIMBAET IIPABA JAOCTYIA NOJBL3OBATENeldl K pecypcaM CeTH;
ofecnedHBaeT 3aIOUTY WHGPOPMAIIHH;

OpPefOTBPALIAET IMIOTEePI0 AAHHLIX B cay4uae cOOA 3IeKTPONUTAHMI,
nepMogHYecKH ZeJaeT pedepBHBIE KONHH ZaHHBIX Ha DVD-auckax
WM CHEMHBIX KECTKHX AUCKAX;

YCTPAHfAET HEMCIPABHOCTH B CETIH.

B HEeKOTODHIX KPYIHEIX OPraHH3anHAX KpOMe CHCTEeMHEBIX agMH-

HHCTPATOPOB €CTh TAKMe CeTeROH AJMMHMCTPATOP, KOTODPHIA 3aHUME-
eTca TOABKO paboroil cerw.

TUnbl KOMNbIOTEPHLIX CETEW

Ilo <«pagmycy oxBarar OOBITHO BLIAGIAIOT CHeAYIOINE THIE KOMIbIO-
TepHBIX CeTel:

nepcoHaAbHble cemu OOBLEIUHAIT YCTDOMCTEA OZHOTO deNoBeKa
(coroBrele TenedoHB!, KADMAHHEIE KOMIIBIOTEPHl, CMAPT{OHEI, HO-
VIOVK W T. N.) B paauyce He Oosee 30 M; caMbIii H3IBeCTHRIHA
crapAapT Taxkmx cereit — Bluetooth;

Aoxanvieie cemu (or aurid. local — MecTHBIN) CBA3LIBAIOT, KAK
NpaBUIO0, KOMIILIOTEPEL B IIpeAeaX OJHONC MIH HEeCKOABKHX CO-
CeAHUX SAAHHIH; IJA co3gaHHA OeCcNpOBOAHHEIX JOKAJNBHBIX CeTel
HCHOOAB3IVeTCA TeXHOJOorua Wi-Fi;

KOPROpamusHbie cemuy — CeTH KOMOLIOTEPOE OZHONH OPraHus3anuy
(BOSMOMHO, HAXOZANHECS B PASHBIX palloHAX TOpPOAR WIH LaKe
B PASHEIX ropogax);

zopodckue cemii, o0beAUHAIHE KOMNLIOTEPH B IpeAelax ro-
poza;

zrobanvnbie cemu, oObeJHHAKNOING KOMOBIOTEPH B PA3HBIX CTpa-
Hax (HanpuMep, ceth Humepnem),




Kak paboTaeT KOMNbIOTEPHaA CeTb?

Mcnoneaya AONONHUTENBHLIE UCTOMHWKW, HAWAMTE OTBETHI HA BONPOCHI, m
— Y10 ozHavaeT cokpaweHwe PAN?
— Ortxypa npouwaownn ofoanavennn Bluetooth v Wi-Fi?

O6MeH AaHHBIMM

Hdna Toro utobn JIOZA MOrMHA HOOJHOUEHHC O0miarhcd, HYXHO, UTO-
6n OHH rOBODHJM H& OAHOM A3BIKE. ITO IIPABAJIO AeHCTBYeT A AJIS
KOMOBIOTEPHEIX CHCTEM, IZl¢ BMECTO CJIOBA «fA3BIK» HCOOJIB3YETCH
TepPMHE <¢IIPOTOKOJM>».

IIporoxon — 3T0 Habop OpABWI, OIPeeNdNINX NOPAZOK oOMeHA 0
JAHHBIMH B CeTH,

B coBpeMeHHLIX CeTAX IepechliIaeMbie AAHHLIE AENATCA HA Ya-
cTH — HakKerhl. Heqo B TOM, YTO daloe BCEre OAHA JHWHHSA CBA3IU
ACNONBAYETCA AnA O6MeHa AAHHBIMH MeMIY HEeCHONLKWMI Y3JIaMH.
Ecanm nepeaasark Honbmre (afiinl LeIWKOM, TO HOJYUHTCHA, UTO CeTh
Oyner 3abAoKMpoBaHA, NOKA He JAKOHYMTCA Mepezadya O09epejHOro
tatina. KpoMe Toro, B 3TOM cayuae npm c6oe Beck Galia HY:XHO He-
peZaBaTE 3AHOBO, 3TO YEBEJIWYHBACT HATPY3KY Ha CeThb.

Ecnn nepegaBaTs OoTAeNBHBIE DAKETHI, BpeMA OXKHIAHHNA COKpAaIa-
erca [0 BpeMeHU Mepenauyd OZHOTO HaKeTa (ITC AOIH CeKYHARI), IO
CceTH OJHOBPEMEHHO MNepeAaloTcs NaKeThl, NPUHALIEeKANIAe HeCKONb-
kuM daiinam. Ha pueyuke 1.1 mo ozroil MUHMHA cBASH (MeXAy y3-
JamMn 3 U 4) OAHOBPEMEHHO BLINOJHAETCA Nepenada SAHHBIX OT y3na
2 k ysay 5 (aTH DareTsl 0GO3HAYEHB]I YEPHBIMH NPAMOYTOJBHHKAMN)
n or yvara 1 8 ysay 6 (Genwie npAMOYTOABHUKH),

Puc. 1.1

BmecTe ¢ Ka)KABIM NAKETOM HOepefaéTcd ero KOHTPOJALHAA CyM-
Ma — 9YHCAO0, HAAeHHOE MO COeIUANLHOMY AJATOPUTMY H 3IABHCAINES
OT BCeX AAHHLIX TMaKeTa. ¥aeJ-IPHEMHMEK PpPACCUHTLIBAET KOHTPOJIB-
HYI0 CYMMY NOJYYUEHHOrQ OJIOKa JAaHHBIX, M eCJH OHA He CXOJHuTCH ¢
KOHTPOJBHOH CYMMOM, VKasaHHOH B IakKere, dmKcHpyerca ommOKa,
u aToT naxer (a He Bech Gaiial) nepenadres emg pas.




n KomneloTepHele cetu

Kazanocs 61, ueM MeHbLIE pasMep OAKeTa, TeM ayvuine. OaHAKO
5TO He TaK, IIOTOMY UTC JOOOH IIAKET KPOME <IIOJe3HHRX» AAHHBIX
COIEPXKHT CNyieOHYI0 HHPOPMADHIO: aapeca OTHPABHTENA MU HOoJSyda-
TeJIf, KOHTPOJBHYIC cyMMy. ITosToMy B KakgoM ciiyuae ecTh HEeKO-
TOPEI ONTHMANLHBEIN (HAWIYUIIWH) pasMep IaKera, KOoTOopetii 3aBU-
CHT OT MHOTHX YCJOBMH (Hampumep, OT yPOBHA INOMeX, KOJHYECTBa
KOMIIBIOTEPOB B CETH, NEpPefaBaeMbIX AAHHBIX H T. A.). Hame Bcero
Ansa o0OMeHAa ZAHHLIMH B JIOKAJBHEIX ceTAX B B HHTepHeTe HCIONb-
SYIOTCA NaKeThl pasMepoM He Gojsee 1,5 Kb6aiir.

m Ucnone3ys A0ROAHUTEABHLIC MCTOYHMKK, BBIICHUTE, Kakde CemMencTeBo
NPOTOKONOB UCNonb3yeTca ana obMeHa aaHHbeiMu B UHTEpHeTe.

CepBepbl M KIIMEHTbI

B n1060f ceTH OZHM KOMIBIOTEDH HCHOOJIL3YIOT pecypchl gpyrux. Haa
ONHACAHNA POJH KOMIBIOTEPOB B O0MeHe JAaHHBIMH BBOJAT IBA Tep-
MHHA: Cepaep WU KJAuerm.

0 Cepmep — 5T0 KOMILIOTEpP, NPEAOCTABAMAIOMIMI CBOM pecypchl
(paiinn, nporpaMMil, BHELIHHE yCTpoiicTBa H T. 4.) B obinee mc-
ONB30BAHHE,

KaueRT — 3TO KOMNOBIOTED, MCIOJILIVIOMINHA pPecypchl cepeepa.

OO0BIuHO Cepsepuyl — 9TO COEMHANLHO BHIJIEACHHBIC MOIIHBIE
KOMIILIOTEPLI, KOTOPEIe MCIIOJNL3YIOTCA TONBKO AJaA o0paboTKH 3ampo-
coB GOJIBILIOTO YHMCHA KJIMEHTCKHX KOMILIOTEPOB (pafoduHX eTABLNIM)
¥, KAK NPABHJO, BKIIOUEHH IOCTOSHHO. Yamie Bcero OHH HAXOZATCH
B OTAeNbHBIX NOMEMIEHHAX, KYAa IOJAB30OBATEAM HE MMEIT IA0CTyOAa;
270 MOBBILIAET 3AIMIIEAHOCTL AAHHEIX.

B KpYIOHEIX JOKANBHEIX CETAX HCIOIb3YIOT HECKOJLKO CEepBepOB,
KaXKAHIH M3 KOTOPEIX pellaeT CBOIC SANAYY:

¢ alinoeniil cepsep XpaHHT TaHHBIE U C0ECIIEYHBAST AOCTYII K HHUM;
s cepeep nedamu obecneumpaer AocTyn ¥ OBIlemMy OpPUHTEPY;

* noUMOgHLiil cepeep YOPABJASET INCKTPOHHOM IOUTOH;

® cepeepbl BPURONCeHiil (HAIPMMEpP, CepBepPhl 043 AAHHEIX) BHIIOJ-

HAKT 00paboTKy MHMOPMADHM IO 3ANpocaM KJIHEHTOB.

YacT0o OOHATHA <«CepPBep» H ¢KJANEHT» OTHOCATCA He K KOMIBIO-
TepaMm, a K nporpammam. I[IporpaMMa-cepBep noJyuaeT 3ampOchl OT
KJIMEHTOB, CTABHT HX B OUepelb, M IIOCHE BLIIOJIHEHHS IOCHLIACT KAXK-
IOMY KJHEHTy OTBET ¢ pea3yJLTATAMH BLIIIOJHEHHs 3ampoca. 3amada
HpOrpaMMBI-KIHEHTA — IOCJATH CEepBepY SAIpoc B OIpeAellEHHOM
dopMaTe M Noche NOJyIeHHUS OTEETA BEIBECTH PE3YJIBTATHL HA MOHH-
TOP NOJB30OBATENA. Tarkad TeXHOJNOTRA HASHIBACTCH KIMeHT-cepEep. EE
HCOOJB3YIOT, HATpuMEP, Bee BeG-caliThl B MHTepHeTe: mporpaMma-Gpay-




Kak pa6ortaer kOMMbIOTEPHAS CETb? m

sep (KJMeHT) NOCHLIAET 3anpoc BeG-cepBepy M BBIBOAHAT €r0 OTBET (Beh-
cTpaHULyY) Ha »KpaH. Kag opaBHao, npu MeJaHHH TPOrpaMMY-cepeep
U OpOrpaMMy-KJIHSHT MOMHO 3AMYCTHTL HA OAHOM KOMNILIOTEDE.

B HeKOTOPHIX OpPraEU3aIlHAX NIPMMEHSIOT MepMUHANLbHbIE CEpGe-
pPbi — MOINHEIE KOMILIOTEPH, KOTODBIE NPeJOCTABIAIOT IIOJL30OBATE-
JIAM CBOH pecypchl (IIpoOeccopHoe BPEMA, ONEPATHMBHYI H ANCKOBYIO
namMaTrs). PaGoune cTaHIUM (MePMUHAIL. UK «MOHKUE» KAUCHNMIbL)
B TAKHX CHCTEMAX BBRINOJHAT TOJLKO ABE 3aJavH:

* mepeAaldT cepBepy AAaHHLIe, BBeAEHHLIC MOJIbL3IOBATEIEM ¢ IMOMO-

OIbI0 KJIABHATYPHl W MBINIH;

® BLIBONAT HA 3KpaH H3obpasxeHMe pabGodyero CToJa, HOAYIEHHOE OT
cepBepa.

IMosroMy B KadecTBE TEPMHUHANOB MOMKHO HCHOJL3OBATH MAJOMOIIL-
HEI¢ H YCTAPEBOIMEe KOMIILIOTEDEHL.

BuiBOgb!

e KoMIBIOTEPHAA CETh — 310 I'PYHNA KOMHILIOTEPOB, 00BLeIHHEHHBIX
JAAHHAME CEASH.

e IIporoxon — aT0 HaGop NMpaBHy, OIpPeAeNAIOINHUX NOPAZOK o0MeHa
OJAHHABEIMH B CETH.

e Ceppep — 9T0 KOMOBIOTED, OPEAOCTABAAIONIMI CBOH pecypchH
(batinel, nporpaMMul, BHelNTHHe YycrpoiicTBa m 1. A.) B ofmee
HCIOAB3OBAHHE,

e KnyeHT — 5TO KOMIBIOTEDP, MCHONLSYIOIIHHA pecypchl CepBepa.

MuTennexr-kapra
CucreMBLIf
AAMHAHACTPATOD

IlepconanbERIE
Jlokannaure KomnsiorepHute O6nen JInenn OeKTPHUECK e

Kopmoparuerste CeTH |_’naumun* CBA3H Qmruteckue

T'opoackue Paguoxanann
T'nobanrpaee ‘ L,

Texsonorus
«KJHEHT-CEPEEP»

/\

Mescny Mexny
OpOrpaMMAMY HOMOLIOTEPAMH
/\ MailoBLIN cepeep
IIporpamma-| |Ilporpamma-l |Komubiorep-| |Komnbiorep- Ceprep neuara
HKJIHeHT cepBep HKJIHEHT CepeeED IlouToBRIi cepBep
Cepsep npaaoxKeHKR
Puec. 1.2




KoMnelotepHsie cetn

L

Bonpochl ¥ 3afgaHus

1. Kaxue KOMIIBIOTEPHBIE CETH OKpyKaT Bac? Kaxue HaHANK CBASH
OHM HCOOABL3VIOT?

2. 3aveM HYMHH IIPOTOKOJLI?

3. Moxter i1 OAMH KOMIIBIOTED BLINOJNHATH POJA cepBepaA M KJIHEHTA?

4. 3aueM JaHHLIE, IIepeJABAEMLIE II0 CETH, AEJATCA HA NAKETEI?

5. BunmoaHuTEe N0 YKASAHHIO YYUTENA 3agaHusa B paboueii TeTpaan.

NMoaroroewTe cCooBLieHMe

a) «IlakeTHan nepeaaya IAHHEIX»
6) «Texnonorna “HKJIHEHT-CEPBEP »
B) «IIporoxoner HMaTepHETA»

§2

CTpyKTypbI CETEN

Knwueesvie cnoeaq:

* 0o0Iasa UIHHA * KOJBHO
* ZRe30a * KOMMYTATOD

,HJIH o0mMeHA JAHHBIMH B CETH O4Y€Hb B&XHO, KAK HMEHHO CBA3AHB
KOMINBIOTEPH JHEWAMHA CBA3H. Cymec'rnymT TPA OCHOBHBIE CXCMEI
COCOHHCHHA HKOMIIEITCDOB B CETH! oﬁm;aa IIINHAa, 3Be3Aa H KOJABIO.
Ramnaa H3 HHX oﬁ.na,nae'r CBOMMH JOCTOHMHCTBAMHM H HEeJOCTATHAMHA.

O6was wuHa

B cxeme «ofGmag mmua» (buc. 1.3) Bce koMNbIOTEpH 06MeENBAIOTCH
AAHHLIMM ¢ TIOMOINBIC OZHOTO KaHala cBAsH. Hampumep, OHU MOTYT
6BITh IpHCOSTHHEHHI K OZHOMY Kabenro.




CTpykTyphl ceTer m

Tar Kak CYIIECTBYET BCEro OAHA JHHMSA CBR3H, KOMIBIOTEDH Ie-
pegaT JaHHEIE o odepeayd. CHUrHajJ, KOTOpHLIA BAET MO UIHHE, MO-
JYYAIOT BCeé KOMNOLIOTEPEI, HO KAaXALIH H3 HnX ob6paGaThiBaeT TOJMBKO
Te AAHHBIE, KOTOPBIE €My IIpeAHa3HAYEHEI.

3T0 caMaa IpocTad H JeINéBas cXeMa, OHA IIO3BOJAAET JIeTKO IIOA-
KJKIYATE HOBBle KOMIOLIOTEPHI, pacxon Kadens HeGonsmioil. B To e
BpeMsA IpHU pasphiBe Kabemda Bea cerh He paforaer. Kamaplii KOMObIO-
Tep <«BHANT» BCe AJAHHEIE, KOTOphIe HAVT MO CETH, MNOITOMY AAHHEIE
JIETKO TIepeXBATHTh. TaKk Ka&K HMCHOJb3yeTcd OAHH KaHAJ CBA3H, TIPH
VBeJIHYeHAH YHCIA KOMNBIOTEpoB pafora ceTH saMennserca. [loato-
MY KOJHYECTEC KOMNBKIOTEDOB B TAKOH ceTH OrpaHHd9edo (o6HYHO He
Gomee 10-15).

CxemMa «oONIaA IIMHA» B COBpeMeHHBIX KabeJpHBIX CeTAX He
BCTpEYaeTcA, HO (PaKTHIeCKH IPHMeHsSeTcs B GecnpoBOAHLIX ceTAX,
KOTOpPHEIe HCIOJAB3YIOT OOAH KaHAJ CBASH.

Mcnoneaya AONOMNHATEALHbIE WCTOYHWKM, BLIACHUTE 3HAMEHWe CAoBa m
«TEPMMHATOP», 3a4eM WCNOAL3YIOT TEPMUHATOPbLI B CETAX TWMa «0obLan
LWHAa=7?

3Be3pa

B cxeme s¢amesga» (puc. 1.4) ecTh UeHTpaJbHOe YCTpOICTBO, Hepes
KoTopoe uuér Bech 06MeH ZaHHBIMH. Jaime Bcero B LEHTPe HAXOAUTCS
KoMmMyTaTop (ero 4acTto HASBIBAIOT «c8umuys). Kommyrarop mepemaér
NIPUHATHHE NaKkeT TOABKO af[pecaTy, & He BCeM KOMIBIOTepaM B CeTH.

Ucnonbaya [OONOAHUTENLHBIE WMCTOMHWKM, BLIACHUTE, OT KaKoro WHO- m
CTPAaHHOro CAOBA NPOU3OWNO CAOBO «CBUTY» U 4TO OHO OBO3Havaer.

Cepeep

Puc. 1.4




“ KoMnbloTepHblE CeTH

Cxema «3Besga» MMeeT MHOTO AocToMHCTB. IIpu BBRIXOAE M3 CTPOA
Jawdol paboueil craHMA ceTk ocraérca paborocnmocobuoll. Kampas
pafouas CTAHNUA OOJAYUYAET TOALKO <«CBOM» AaHHBIe, NMOITOMY Iepe-
XBATHUTE <YYHVIO» HHOOPMAIHIO OYEHL CJIOMCHO.

BMecte ¢ TeM AAS K&KAON0 KOMIBIOTEPA HY:KHO IIPOJIOMKHTL OT-
AeJbHYIO JHHHIO CBAZH ¢ KOMMYTATOPOM, TIO2TOMY pacxon Kabens B
cxeMe <3Be3gas» Ooabmoii. MHOToe 3aBHCAT OT KOMMYTATOPA: €CJH
OH HeHCNIpaBeH, TO ceTh He paloTaer.

Ana XoMNbOTEPHO® ceTv B BalleMm Knacce cpaBHWTe pacxoq kabens
NpY UCNONB3OBAHMW CXeM COSOMHEHMA «3Be3na» M «ofWan WKuHA».

Y3HaiiTe (y yuuTens win C NOMOWbLK nporpaMmHoro obecneyeHus)
CKOPOCTh Nepefadd A3HHbIX B Balweld KOMNbIOTepHOH ceTu. Bblumcnute
FpUMEPHOe BPEeMA nepepaun:

* ¢oTorpadun pasmepoMm 5 MoGaitT;

¢ ¢unsMa pasmepom 450 MBaAT.

Konsuo

B cxeme <«koaeno» (puc. 1.5) KaKARHA KOMIBIOTED COSIWHAETCA ¢
JABYyMA COCeTHHMH, IPHYEM OT OAHOTO OH TOJABKO IMOJYYaeT JAaHHEIe,
a Apyromy Toasxo nepeaadt. Taxkmm ofpasom, naxernl ABHMYTCA IO
KOJBIY B OAHOM HanpaBaeHHH. I[1a NoBHINIEHAS HAAEMHOCTH OOBIYIHO
HCIIONB3YIOT ¢ABOHHOE KOJBILO®», B KOTOPOM Ka)KAasd JHHHA CBASH
ayonupyerca. Ilo BTOpoMY KOJBIY HO2HHBEIE MOTYT NepegaBaThCA B
0o6paTHOM HAIPABJIEHWH.

Puc. 1.5




JlokanbHble ceTu m

Kaskaeiii KOMIOBIOTEP YY94CTBYET B IepeAade CATHANA M YCHIHBAET
€ro, MOITOMY pasMep ceTyu MoxeT OeITh oveHL BenME (o 20 nm).
Cers xopouio paboraer npH GOABIIOM MOTOKE AAHHLIX, TI03TOMY CXe-
Ma <«KOJBIO» DOpHUMeHACTCA AN COCAHHEHMA KOMMYTATODOB MEKAY
cofoit. B ToO ’Ke BpeMA TAKYIO CeTh CJOMKHEee HACTDERHBATE M 00CTYXRHM-
BATh. HJA NOAKIIOYEHAA HOBOT'O KOMIBIOTEDS HYMKHO OCTAH&BJIHBATEH
pafory cetn. Tak KAk JaHHBIE TPOXOIAT IO KOJABLIY 4Yepes HECKOJIBKO
KOMIIBITEPOB, 00eCHeunTs HANEHMHVIO 38UTHTY HUHboOpMaluy B 9TOi
cXeMe AOBOJLHO CJOMCHO.

BuiBoab!

¢+ CyIOecTBYIOT TPH OCHOBHEIE CX€MEI COSAMHEHHMS HKOMIILIOTEPOB B
ceTH: OOIAS INHHA, 3Be3Aa M KOJBIO.

s B cxeme eoﬁmaa OIINHa» BCEe KOMIBIOTEPHI HCIIOJABIYIOT OJA ob-
MEeHa JAHHBIMH OG]J.(YEO JJHHHAHK CBA3H.

* B cxeme «3Be3na» ecTh HeHTPaANBHOe YcerpoificTteo (KOMMYyTaTcp),
K KOTOPOMY IPHCOESAHHAIOTCA BCE KOMILIOTEPRI.

« B cxeme «KOJNBLO» AAHHBIE TIIepedalOTCA TI0 KPY¥TY OT OJHOID
KOMOBIOTEpA K ITPYIOoMYy.

Hapucyiite B TeTpaay WHTENNEKT-KapTy 3Toro naparpada.

Bonpocskl 1 3a0aHUA

1. HaiifTe B TEeKCTe HOCTOHHCTBA H HEJOCTATKH KAMKAOH CTDYKTYDEI
CeTH.

2, Mlouemy cxema «o0masa WIHHA» cefiuac He HCOOJIL3YETCH B Ka-
feabHEIX ceTax?

3. KaKHe HOCTOMHCTBA M HEJOCTATKH HMeeT cXeMa <«ABoifHOe KOJb-
O0» B CPABHEHHH € «OTWHOUYHBIM» 7

4. Karkada cxema ofeclleumBaeT AYYIOVIQ 3amuTy Ja”HHEBIX? [Houemy?

5. BelooJgHMTE 00 YKASAHWUIO y4uTeld 3afAgHus B pabouell Terpazu.

§3
JlokansbHbIE CeTn
Kmoyesbie cnoBa:

®* foxanbHaA ceTb & ToMKa JocTyna
* oAHOpaHroBan ceTb * ceTeBas KapTa
® CETb C BHIAENEHHLIM CEPBEROM * KOMMYTATOPR

¢ GecnposoiHasa CeTb * nardi-xops

* Bluetooth ® MapLUpYTU3ATOP
-

Wi-Fi




“ KoMmnbloTepHble cetn

Tunel nOKanbHbIX CeTeh

NokansHo# cetsio 00LIMHO HAZLIBAKIT KOMMNLIOTEPHYID CETe B OAHOM WKW He-
CKOMbKMX COCEOHVX 30aHusX. B Hebonbluvx OpraHu3auMax 4acto vMcrnone3yloT
ogHopanroeste ceTH (Ha 10-15 KOoMNLIOTEPOB), B KOTOPLIX BCE KOMMNLIOTEPL!
PABHONPABHLI; KAXKALIA MOXET BLICTYNATE KAK B POJM KAWEHTA, TaKk M B POMW
cepeepa.

Flonb30BaTent MOXET OTKPbITL OOLUMA 4OCTYIT K HEKOTOPLIM pecypcaM CBO-
erg KoMneiTepa (Nankam Ha OuMcke, NPUHTepaM), Tak 410 MMM MOMYT NONL30-
BarkCA Apyrue. Kexaomy nons30Batemo MOXHO Oark CBOWM npasa ans padoTw
C PECYPCOM, HaNpUMep PaspelunTt TONBKO MWTETL AAHHDIE, HO HE W3MEHSTb WX.

OaHOpaHrcBLie GETW HEenoporv, NpoCTbl B HacTpolike W oBCnyXUBaHWK,
He TpebyloT choxHorc nporpammHoro obecnedeHua. Bce xomnbloTepbl He-
33aBUCMMBl ApYyr OT Apyra, oTKAYeHUe OO0HOrC M3 HUX He HapywaeT paboTty
OCTankHLIX B CeTW.

B oaHOpaHroBCoi CETW HET eOWHOrC UeHTpa yNpaBReHWs, NO3TOMY Ha
KXA0M KOMNBIOTEPE MNPUXOOWTCA CO303aBaTb YMETHLIE 3anVcKH BCEX NOAb3o-
BaTeneilt CeTn W HacTpavsaTb Npasa [oCTyna. JT0 YCNOXHAET oBCnyXUBaHWNe
CeT W 3aWMTY AaHHLIX. Yem Gonblie KOMNBIOTEPOE B CETW, TEM CNOXHee
el0 ynpaenATb.

B kpynHbix OpraHn3auvax UCNONL3YIOT CeTH ¢ BhIASACHHLIMM CepBe-
pPaMM, B KOTOPBLIX OAWH WA HECKONBEKO MOLUHBIX KOMMBIOTEPOB WIPAKT POnb
cepeepoB (Nonbaoeateny Ha HWX He paboTaloT), a ocTanbHble (KAMeHTh, pa-
6oune CTaHUWMW) MCMONL3YIOT WX Pecypchbl.

B Takwx cetax ocHoeHaa oO6paboTka hJaHHbIX BHIMOMHAETCA Ha cepBepax,
a Ha paBouve CTaHuMWM NepepalTCA roToBble pPes3ynbTaThl. 3TO YMeHblua-
€T NOTOK AaHHLIX B CeTW. Ha KOMNLIDTEPAX-KAUEHTAX MOXHO WUCNONL30BATh
camoe pasnoe 050pyaOBaHVME WU ONEPAUMOHHBIE CUCTEMBI, TMAaBHOE, YTODEI
OHW cmornK obpawareCs K cepBepy No HyXHOMY npoTokony. MoebiuaeTcs
ypoBeHb 6e30nacHOCTW AaHHbIX, NOTOMY YTC NpaBa Ha A0CTYN yCTaHaBNW-
BalOTCA TONBKO Ha cepBepax, rae XpaHATCA jaHHuie. PabBouwe ctaHuwm He
AONXHbl BBITe O4eHb MOLLHLIMM, ANA YCKOpeHus paboTol BCEd CeTH HYXHO
YCUIUTL TOMbKO CepBepbl.

B 10 xe epemAa cepsepHoe 06Opya0BaHWE CTOMT ACCTAaTOMHO AOPOro,
ANA HACTPORKA W OBCNYKVMBAHUA CEPBEPOR HYXHB MPAMOTHBIE CNeUUanucThl.

Ha cepeepax obbl4HO WCMOAB3YIOT CNEUManbHble CepBepHble OnepauM-
OHHbIe cucteMul (Windows Server, Linux, FreeBSD). B takmx OC ocHoeHOE
BHMMaHWe yoenaeTcA crtabunbHoil 1 HaaéxHol paboTte ¢ GonbwKMMm KONKMYecT-
BOM KNMEHTOB, 4 He NOJbL30BaTenbCKOMy WHTepdeiicy. Onn obecnevumealcT
pafoTy nonw3oBateneid, BeH-yana, INSKTPOHHOW MNOYTh, CUCTEM YNPABAEHWUS
GazamMn gaHHBIX U T. M.

BaxHan BO3MOXHOCTb cepBepHuix OC — vepmunansHbiii goctyn, npu
KOTOPOM NOAL30BaTENb CO CBOEM paboveid CTaHUuMKM 3anyCKaeT nporpammy
Ha cepBepe W NONy4aeT Ha CBOEM 3KpaHe pesynbTatht e€ paboTbl.

Ucnonbays TekcT naparpada, aanmwmte B Tabnvuy ACCTOWHCTBA W He-
HOCTaTKNM OAHOPAHroBLIX CETelH M CeTei C BbiAeNeHHbIMKM CepBepaMM.




flokanbHble ceTn m
BecnpoBOfHbIE CETH

BecnpoBoAHbLIE CETWU UCMONL3YIOTCA TaMm, rge co3zfasue kafenbHoil cetn He-
BO3IMOXHC WMNM HEBBINDOHO, HANPWMep 3a NpefenaMu 30aHWiA, B UCTOpM4e-
CKUX MOMEWEHUAX W T. N, Hepea Hux MOOWUNBHbIE KOMABIOTEPL [HOYTOYKW,
NNAHWETHBIE KOMMbIOTEPb!, CMaPTGOHBI) MOMYT NIErko NoOgKMOMaTECHA K CETH
W nonyyate noctyn Kk Wurepsetry. O6MeH AaHHBIMM NPOUCXOOWUT C NOMOLLBLIO
PAAUOBONH CBEPXBLICOKOH 4acTOThI.

Cranpapt @ Bluetooth anA GecnpoBOAHLIX NEPCOHARbLHLIX CETeH

Nno3eonAeT oOMeHWMBaTLCA 0aKHbIMW BOCBMM YCTPOWCTBaM. 310 MoryT ObiTh
HACTONEHBLIA W ANAHWETHLIA KOMNLIOTEPL, MOOWNLHBIA TenedoH, HOyTOYK,
npuHTep, umdgposcl doToannapar, Mbllb, KAABWATYPE, HAYWHMWKK,

Paguyc peilictena cetwn Bluetooth obuiuHo He Gonee 20 M, OH 3aBUCUT
OT MOWMKOCTWM MepenaT4MKOB, a Takxe oT nperpag v nomex. Makcvmane-
Haa ckopocTbl) oGMeHa JaHHBIMW MOXeT pocTurate 24 M6ut/c. B Gynyuiem
¢ noMowbly Bluetooth moxHo GypeT CBA3bIBaTh NNOLIE 3NEKTPOHHLIE YCT-
POWCTBA, BKAKIHEAA XONOOWNBHWKW W CTHUpanbHble mMawwuHel. Ana obecnedesua
3allUThl AaHHLIX OF nepexeata nNpu8MHKK W nepepatiuk 1600 pas B cekysgy
OOHOBPEMEHHO MEHSAIOT YAcTOTY CUrHana.

CxopoCTe nepejaqu AaHHeX Nno cetu Bluetooth paexHa 3 M6uTt/c. Que-
HUWTE BpeMA nepenadn snaeodaiina obbéMom 25 MGaiT.

B nokanoHpix 6ecnpoOBOOHLIX CeTAX NPUMEHAINT CTaHaapT @ Wi-Fi

(o1 aHrn. Wireless Fidelity — Oecnpoeofsas TOYHOCTs). KOMnsixTepel noa-
KMo4YalnTCeA K 6ecnpoBOOHOA CETV 4epes CneuuansHoe YCTROHCTBO — TOMKY
aocryna {puc. 1.6). OaHa Touka pocTyna oObi4HO oBcnyxuwBaeT He Bonee
15 xoMnbIoTEPOB (NPpY yBEM4EHWM 3TOrO KOAMYECTBa NanaeT CKOpPOCTb ne-
pedayYy paHHbix). YacTo rmasBsana agpadYa Toudku poctyna — obecneuwts mo-
OUNLHEIM KOMNBLIOTEPAM O0CTYN K kabensHoi ceTw v Buxond 8 MHTepHeT.

Puc. 1.6

1} ITpu yxasanuM CKOPOCTH MepeAaty ZAHHLIX MCMONBIVIOTCA NECATHUHEE MPHCTAB-
KM (4 He ABOMUMHIE, KAK NPH HIMEPEHMH KONHHUECTBA WEMOPMANMM), HATpPHMED

1 Méur/c = 10°% 6ur/e.




KoMnbloTepHsoie ceTtu

CkopocCTe nepesaun paHHex B cetax Wi-Fi moxer pocrurate 600 MOut/c.
PagnyC AeWCTEMA CETWU B NOMELLEHUAX HEe npesbiwaeT 45 M, a BHe 3pa-
HWiA — 450 M.

CxopocTb nepenaydv paHHblx no cetw Wi-Fi papha 50 MouTt/c. OueHn-
TEe Bpems nepepnadn suaeodaina odbémom 25 MoaiT.

Texnonorua Wi-Fi WAPOKO wcnonb3yeTcA kak B oducax, Tak v B OoO-
MalHux cetax. BecnnatHuid BeXoAa B UHTepHeT dYepes Wi-F npefocTaenaioTt
MHOrMe Oubnnortexkwn, yHueBepcwuTeTbl, kade (ANd NpuBReYeHns NoceTUTenen),
rOCTMHMLUEL. Takwe 30HbI [OCTYNA HASLIBAIOT «XOT-CrioT». B HEKOTOPBLIX MOCTK-
HWLEX W asponoprax ata ycayra niarHas.

M MCI'IOHI:SW AONONHATENbHBIE WCTOYMHWMKK, BEbIACHUTE, OT Kakux WHO-
CTPAHHLIX CNOB NPOWU3IOWNG BbIPAXKEHWE «XO0T-CNOT» M KaK NepesoaAaTch
3T cnosa.

Cemw Wi-Fi paboTtaioT 8 paguoadwmpe, Tak 4o moboe npuémHoe yCTpoi-
CTBO, HACTROEHHOE HA HYXHYK} 4acToTy, MOXET NnepexsatuTb curHan. foaTo-
My B GECNpOBOAHBLIX CeTAX BAXHO o0ecnevnTe 3awdTy AaHHbIX. Ona sToro
WUCNONL3YIOT CneduyanbHbie anropuTMbl KOOWPOBAHHWA CUrHaNOB U IJJVICDDOBa-
HHB,

Acnonesys Tekct naparpada, 3anonHute B TRTpaoy Tabnuuy xapakre-
PUCTUK OECNPOBOAHLIX CETEIA.

O6opynosanve ANA NOKanbHbIX ceTei

B COBpeMEHHbIX NOKANLHBIX CEeTAX WCNONb3YeTCHA TeXHONOrMA NakeTHOW ne-
pegadn gaHHbiX, KOTopan HasbieaeTtca Ethernet. [ns CBA3M KOMNLICTEPCB
MOIYT NPUMEHATLCA JNeKTpUYeckue kabenn N ONTOBONOKHD. CylecTByio-
WM CTAaHAAPT OnpenensieT CKOpPOCTM nepesadn AadHoix 4o 100 Mowt/c.

ﬂ Ucnonb3ys AOMNONHWTENLHBIE WMCTOYHWKW, BBIACHWTE, OT KaKOro CnoBa
NPoW30WNO HaseaHvwe Ethernel.

Ana 1oro 41066l NOOKAKYUTE KOMMNLIOTEP K KaBencHOW Cetn, OH OONXKeH
WMETh CETEeBYIO KapTy (CeTeROW apanTtep, anrn. network inferface card) —
prc. 1.7. B COBPEMEHHbIX MATePUHCKWX NAATax HACTOJMbHBIX KOMMbIOTEPOB 1
B HOyTOyKax O0bMHO yxe eCTb BCTPOSHHAA CEeTEeBas KapTa, NoAnepXvBalwan
craHpapT Ethernet co ckopoctbio oo 1 owuT/C.

B GonbwuHCTee KabenbHbiX NOKanbHHIX CEeTel JaHHble nepeaarTca co
ckopocTer 100 MBuT/c. Ina CoenMHEHUA KOMMLIGTEROB MCNONL3YeTCH BOCh-
MWKWIBHBIA Kalens «euTas napa», KOTOPLIA npeacrasnaeT cobol yetbipe
Napbl CKPYYEHHBIX NpoBoaos. BOCEBMWKOHTAKTHLIA PAa3LEM C 3alENKOW 4acTo
nasblBaoT RJ-45 (cMm. puwe. 1.7).
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Cerepoit kaless «BETAHA IAPA» Passém RJ-45 CereBaa kapra

Puc. 1.7

Ha 6onbluve pacCTosHUA OEHHLIE NEPEesalcT No OMNTOBONOKOHHBIM Kalenam,
B KOTOPLIX WMHGOpPMaUWio NEpPeHOCUT Nyd cBeTa. CBeT MABT BHYTpW kabens,
OTPAXaACh OT CTEHOK CTEKAAHHONO MNW MAACTMKOBOIOC LMAWMHAPA-CBETOBOAOA.

KoMnbioTepsl o6begUHAIOTCA B €OMHYIO CETb MO CXeMe «3Be3na» ¢ no-
MOIUBIO KOMMYTATOPOB («CBUTYe») — puc. 1.8.

Kommyratopr
Puc. 1.8

KoMmneioTep COoeouHAIOT ¢ KOMMYTATOPOM OTpe3kom kabensa ¢ apyMs pasb-
émamun RJ-45, koTOpbliA Ha3biBAETCA «NMaT4Y-KOPA».

Wcnonbsyn ADONOAHWTENbHLIE MWCTOYHWKK, BBLIACHWUTE, OT Kakvx WHO- m
CTPaHHblX CROB NPOWU30LULA0 Ha3BaHWE «Naty-KopAa». Y10 OHO O3Ha4aeT?

OBbMHO BCE KOMNLIOTEPLI, BXOAALUME B NOKANbHYIO CeTb, NOAY4aloT A0-
cTyn K UHTEpHETY 4epe3 oowH KaHan CBA3u. [na CBA3W nokanbHOW CETU C
ApyruMK cetamn HeofxoovM MapwpyTvaaTtop. 3afa4a mapuwpyrTvsaropa —
onpegenyTs DanbHEAWNA MaplUPYT OBUXEHWA NakeTa v HanpasuTk ero Ha
HYXHbIA BbIXOZ (nopTt). Pone Mapuwpytv3atopa B NOKANbBHOW CEeTH MOXeT
BbINONHATE OObIYHBIA KOMMBIOTEP C HECKONMbKMMK CeTEBbIMW KapTaMmu,

Mcnonbays AONOAHUTENbHBIE WCTOYHWKM, BbIAICHWTE, KAK WHA4Ye Ha3sblBa- M
loT mapwpytuaarop. OT kakoro cnosa ofpas3oBaH 3TOT TEPMUH?

Ana nopkmoveHna K GecnpoBOOHEIM CETAM KOMNBLICTER JOMXEH WMETb
apantep Wi-Fi, KoTCpbIA eCTb BO BCEX COBPEMEHHbLIX NepPeHOCHBIX YCTPORCT-
Bax — HOYTOYKAaX, NnaHweTHbIX KoMnibioTepax, cvaptdoHax. Ecnn BCTpoeHHO-
ro apanTepa HET, MOXHO WMCNONb30BATL AOMNONHUTENLHLIA ananTep, KOTOPLIW
nogxniodaeTca Kk USB-nopTy. YcTpo#icTBo noakmodaetcsa Kk OecnpoeonHoiR
cetTn 1 nony4aeT JocTyn B MHTepHeT 4Yepes ToMKW aoctyna vnu Gecnpoeon-
Hele mMapupyTtyvaaTops {(puc. 1.9).
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USB-aganrep Wi-Fi Touxa gocTymna MapmpyTrasaTop
Puc. 1.9

BoiBOADbI

* QOHOPaHFOBBIE CETM — 3TO CeTW, B KOTOPLIX BCE KOMMLOTEPH PaBHO-
npaeHel. OHY KWCNONL3YIOTCA NPYU HEBONBLIOM KONMHECTBE KOMRLIOTEPOB.

¢+ B ceTax C BblAeNeHHLIMW CEPEEPAMM OAMH WM HECKONBKD KOMMNLIOTEPOEB
BHIFICAHAICT POk CEPEEPOB, MNOAL3OBATEAM HA HWX He padoTaioT.

* NIna nepcoHanbHuiX GecnpoBOAHBIX CeTell WCNONLIYETCH TEXHOAOrUA
Biuetooth, pna nokanbHbix — Wi-Fi. MhaeHaa npoGnema GecnpoBOAHBIX
ceTeit — ofecnedeHre 3aWMTel OAHHBIX.

HapwucyiiTe B TeTpaan WMHTENNEKT-KapTy 3Tore naparpadga.

Bonpocskl U 3aaaHUA

1. Kax Bbl gymaere, MOXHO NW UCNONB30BATh TEXHONMOMUKY <KNMEeHT-CepBep»
B OOHOPAHIOBLIX CeTAX?

NouyemMy cywecteyer aee GecnpoBogHbie TexHonorvw: Bluetooth w Wi-Fi?
MOXHO nu ckasarb, 410 B GeCNpPOBOOHLIX CETAX MCMNOABIYETCH CTPYKTYpa
«0fwasn wuHa»? OBoCHyWTe CBOA OTBET.

Kak sawmwaerca nadopmaumnsa B BeCnpoBOOHbIX ceTax?

BuifcHWTE, KaxaAa CeTb MCNONbL3YETCA B Balleil WKone — OOHOpaHroBasn
WAW C BbAENEHHBIM cepsepom. Nodemy GblNe APUHATC Takoe pelueHue?
BoiAicHUTE, Kakoe oGopynoBaHne WCRONL3YETCA ONA NOKANLHOW cetn Ba-
welt wkonw. C Kakoi CKOPOCTHD NEpefaloTcs AaHHbe B ceTwu?
BinoAHATE NO yKaszaHwio yMUTENsa 3adaHuA B pabouyein TeTpanm.

N e gk wp

MNoarorosbre coobwenne

a) «CepeepHble ONEepauMOHHBIE CHUCTEMbI»
@) «470 Takoe TepMWHANLHLIA cepeep?»
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MmoGanwHasa ceTb UHTepHeT

Knwouesnvte cnoea:

* MAPIIPYTHIATOP s TP-anapec
* Tposaiifep * IOMEH
s npororoawm TCP/IP ® CHCTEMS NOMEHHEIX MMEH

Y10 Takoe UHTepHeT?

Br yke sHaere, 94To 370 HHTepHeT — 5T0 raolanpHaa KoMIBIO-
Tepuaa cers. Cinoso «Humeprnem» (aurn. Internet) BOSHHKIO Kax
coxkpamenne ot Interconnected Nefworks — <00heJHHEHHRIC CETH»

HIN e«CeTh ceTeli».

Ilepeaa Bepcusa ceru Owmlia nocrpoeHa B 60-x romax XX Beka
aMEepPHKAHCKHMH BOeHHEIME. Ilepesn paspaboTUHKaMH IOCTABHMIA 3a-
Aauy: cO3OATe CeTh, KOTOpasa ocTalack Ol pafoTocmocobHOil mpu pas-
pyureHunr T70% yaiuoB (B cayuae AfepHOH BOHHLI). ¥ Tarkoil ceTH He
JOMKHO OBITL LIeHTpA, OT KOTOpOrQ 3aBHcHUT eé pabora. B To ke
BpeMd HEBO3MOXKHO COEIHHHTH KaKABH KOMIOBIOTED ¢ KaXJEIM — Ha
9TO HYXKHO CARIIKOM MHOTQ JIMHHII cBAsu. B pesynsTare 6muro Baii-
OEeHO pellleHue: ¢IesaTh CeTh, COCTOANIYIC M3 AYeeK, KaK PRIGOJIOBRHAA
cetka (puc. 1.10). Taxme ceTH HASLIBAIOTCA PpaACHpeRcIéHHBIMH.

Puc. 1.10

B yajiax ceTH CTOAT cOeO¥AaJLHBIE KOMIBIOTEPHE — MapIIPYTH-
3aTOPH, KOTOPHe HANPABAAIOT KAKABIH IIAKeT JAaHHEIX KpATYAMImNM
MApIOPYTOM HO ajgpecy, YKAa3aHHOMY B 3aroJoBKe NakeTa. Ecam ke
ITOT KaHaJ CBA3H BHIEJ H3 CTPOA, TO NMaKeT (ydeT OTIpaBiIeH IO
foJiee BAMHHOMY, HO pafoTalOMeMy IYTH.

Mcnonbaya AONONHUTENBHBIE WCTOMHWKK, HaROWTE OTBETH Ha BONpPOCH. M
— Kak HazwBanack CeTb, B pe3yibTare pa3BATUA KOTOPOA NMOABWUICA
NHTepHeTt?

— Korpa npou3owén nepebii CeaHc CBA3NW B 3TOW CeTH?
— Kakoe coobweHne G610 TOorga nepepaHo?




“ KoMneloTEpHLIE CETU

B HHTepHeTe HeT eAHHOTO OEHTpa ynpasjieHMA. Ecau 6wl oH
CYIIEeCTBOBAJI, TO JJiA pas3pyineHus Bcell ceT Onjio 6B gocTaTodyHO
VHUYTOMHKHUTE 3TOT UEHTP.

Hudopmanua B HuTepHeTe XpaHHMTCA Ha cepBepax, CEASAHHEBIX
CHOPOCTHLIMH JUHNAMH CBA3H (OOTOBOJIOKOHHBIMH, COYTHHKOBEIMH).
IIpakTiyecku Bce ycayrn FIHTepHeTa OCHOBAHEI HA HCIIOJB3OBAHHUU
TeXHOJOTHH <«KAMCHT-CEePBep»: nporpaMMa-KJIWEHT Ha KOMIBIOTEDe
HOJIB30BATENA 3AUPAINUEBAST AAHHLIe, CePBED BO3BpAIAeT OTEET.

Kax nogkmouuthca K UutepHeTty?

[Honeszoparens noay4yaeT ZOCTYI K I'I0GANBHOH CceTH dYepe:z IPORaii-

mepa — ¢upmy, JOKAJLHAA CETh KOTODOH HelOCPEACTBEHHO CBA3aHA
¢ HnarepHeroM. CymecTBYeT HECKOJALKO cmoco(oB NMogxmioyeHud K
npoeaigepy:

s ¢ noMomply ADSL-mofema, ROTOPEIE HCIIONB3YET TeledOHHYIO JIH-
HHUI, HO TO3BOJIAET OJHOBPEMEHHO PasroBapHBaTh 0 TeaedoHY H
paBorats B HMHTepHeTe; cKOpOCTh mepedadl AAaHHBEIX ua3 M HTepHETA
K OOAB30BATENIO MOXeT aocrurates 25 Mour/c;

® yepesd KaleRLHYI AOHAALHYI cemb nOpoBaiifepa (ecaM oOHa cy-
LIeCTBYeT B BallleM JOMe); B 3TOM caydae TejedoHHAd JUHWUA He
HCIIONB3YeTCH;

* ¢ INOMONILID OnrMuYecKuXx cemeii ¢ BHICOKOH IIPONYCKHOHN CIO-
cobrecTrio (anrn. PON: Passive Optical Network — naccusHas
OIITHUYECKAA CeTh); B TAKHMX CeTAX AAA NepeRadyu JAHHEIX €O CKO-
pocthio Ao 2,5 I'GuT/c HCOOAB3YIOTCA ONTCBOJIOKOHHEIE Kalenn
U OOTHYECKHe DA3IBETBHTENM, HOTOpHEe He TpeGyT NUTAHUA H
00CHYKUBAHIIA;

¢ ¢ NOMOIILID Oecnpoéodnvix mofemos (USB-modemos — puc. 1.11),
KOTODHIE MCIIONBIVIOT CETH COTOBBIX OIEpaTepos M paBoTaloT Bes-
Oe, e TOCTYOHA MOOUJIBHASA CBA2b; CKOPOCTh Nepejayl ZAHHBIX
InA cereil 3-ro moxojgeHus (aHTia. 3G : 3@ generation) mocTHraer
10 M6uTt/c, a B cerax 4-ro noxojgenusa (4G) — go 1 I'bur/c;

Puc. 1.11
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* ¢ TIOMOIILIC OecnposodHbix KGHAR0E céa3u Mo TexHonormu Wi-Fi
(co cropoctee go H4 M6ur/c).

MNocTpoitte B TeTpagn AWM B 3NEKTPOHHBIX TaBnuuax cronbuaryio Ava-
rpaMMy, Ha KoTOPOW CPaBHMBAIOTCR HaWGONbWWE CKOPOCTW MEpPEenaYn
AgHHbIX B KaBenbHbiX, ONTU4ECKUX M GeCNPOBOLHLIX CeTAX PasanVyHoro
T™NA.

Mpotokonbl MuTepHeTa

Bu y:xe z3HAeTe, uTo ANA mepefaum uHGOPMANHMM WCTOYHMEK M TIPH-
EéMHMK AOIKHE HCOOJB3OBATE OJMH H TOT K€ IPOTOKOA — Hafop
OPABHJ, ONMpeAeNAlmIaX TOpANoK oOMeHa JaHHLHIMH B cetn. B UMn-
TepHETE HCOOAB3YeTcH ceMeiicteo mnporokoiace TCP/IP. Haspaune

TCP/IP nponcxoAHT OT ABYX CAMHKX B&IKHBIX OpOoTOKOJIOB — TCP
u IP.
ACNoNb3ys AOMOAHWTENBHBIE UCTOYHUKM, HAROMTE OTBEThl HA BOMPOGCH. m

— Korpa 6bine paspabotaHo cemeiicTtBo npotokonoe TCP/IP?
= OT KakvMxX WMHOCTPaHHLIX BhipaXeHuit obpasoBaHul cokpawgeHwsa TCP
v IP? Y10 OHM oO3Ha4aT?

C nmomoikic mporokona TCP KoMOERIOTEp YCTAHABIHBAET COCOH-
HeHHe ¢ APYTHM KOMIBIOTepoM B ObecledHBaeT HOCTABKY IJAHHEIX,
Bnox gaHHEIX, KOTOPHIH HYKHO TeperaThk, PasbUBaeTCA HA TAKETHI
(pasMmep maxera o0kiyEO He Nperhimaer 1,5 Koéaitra).

IP-npoTOKOa YCTAHABAMBAET OPABHAA OOCTDOCHHA TAKETA H CH-
cremy IP-aapecoB, ¢ DOMONIBIO KOTOPOH MAPIIPYTHIATOPEI ONPEREN-
T MAPIOPYTH ABH:XKEHHA HAKETOB.

Kpome TCP m IP caym6ur HaTepHera (Hanpumep, BcecemupHasn
OayTUHA, ITEKTPOHHAH IIOUTA H AD.) UCOOALIVIOT CBOH IIPOTOKOJE
«BepXHEro VpOBHA», HO 06 5TOM MEI IIOTOBOPHM WUYThH OO3KE.

IP-appeca

B Hareprete Juobuie ABa KOMNLIOTEPA MOLYT CBH3ATLCA JAPYL ¢ ApPY-
roM. Jna sToro KaJBIA M3 HHX JOJXXeH HMeTh YHMKANBHBIA agpec.
C «TOUKH 3peHHA» KOMILIOTEPOB, YA00Hee padoTaTh ¢ YHCIOBBIMH
azpecaMn, Ka’XKAeIHM H3 KOTOPHIX SAHAMAET OJHHAKOBOE MECTO B Ma-
matu. Takwme appeca (ux Haseisaior IP-agpecamMs, 00TOMY 4YTO OHH
acnoan3yiorca IP-nporokonom) npejpcrapasior coboit 32-6uruble uHC-
Ja, HAIIpHMeD

3232262259 = 11000000101010000110100001110011,




“ KoMnbloTepHblE CeTH

Hdnsa yaoberea ofm4EC pasdHBAIOT 9TO YHCIAO HA IPYOOBE H3 8 ABO-
HYHBIX Paspsagos (oxmemot):

11000000.10101000.01101000.01110011

¥ 3aOMCHIBAIOT KAXKAYIO FPYNNY B AeCATHYHON cUCTEME CUMCIEHHA:
192.168.104.115

B IP-aapece 2aKOAHPOBAHLEI HOMEp CeTH M HOMep KOMOLIOTEpA
B cetn. Takada CTPYKTYpa 4YeM-TO HAIIOMHHAET OOBIYHEIF M[OYTOBLIHA
aapec: MHAEKC OnpeAesAeT HOMeP NOYTOBOTO OT/ENeHHA, a agpec —
KOHKDETHEIE YIMIY, AOM B KBAPTHDY.

Onpegenvte, B KakOM AMAMNA3Z0HE ACIKHO HAXOOMTECHA KAXO0Ee M3 4e-
TEIPEX 4ncen, cocTasnsowmx IP-appec. Kak o paccyxnanu?

Kaxue nocnepoBaTenbHOCTH He MoryT Gomh IP-gapecamu?

101.123.278.211 156.21.0.1 257.212.100.1
112.345.0.43 23.32.12.11 101.1.201.2

B c¢Baszm ¢ OypHeIM paseuTHeM HHTepHeTa aXpeCcoB, KOTCpPhIe
MOJKHO HCHOOJBSOBATE IPH TAKOM KOZWPOBAHHY, VJKe He XBATAeT AJAA
Beex menawmux. IMosromy paspaborana mopas cmcTema IP-aapecos,
B KOTOPO# HA KAXMARIA anpec orBogurcA 128 6ur, a me 32, xax ceii-
qyac. Tako#l agpec 3amHCHIBRETCA B BHAE BOCHBMM FPYIOI TI0 YeTHIpe
ITeCTHAZUATEePUIHEIe NP, pa3AeNéHALIX ABOSTOUYHAMH, HAIDPHUMED:

2001:0DB8:11A3:09D7:1F34:8A2E:07A0: 765D

Anpeca TAKOrc THI& HCOOJB3VET HOEBAad, IIecTad BepcuA IP-mporo-
KOJ&, Korcpas Hasupsaerca ITPv6. Ilonuuiii nepexoa Ha JTPuv6 saiimér
HECKOJNBKO JIeT, OH noTpefyer GOJLIINX AeHEeXHEIX 3ATPAT M 3&8MeHEBL
BCEX YCTERPEBIIHX YCTpPOIMCTE.

IP-agpec mpucBaMBAETCS He KOMOBIOTEDPY, A KAHANY CBA3H (UH-
mepgeticy). IlosToMy OAWH KOMOBKITEP MOMKET HMETh HEeCKOJBKO
IP-agpecoB, HaOpHMep ecJAH ¥ HEero ecTh CeTeBaA KapTa B ajamnTep
Wi-Fi unu jaBe ceTeBbie KapThl.

AOoMeHHble UMeHa

B oTan4yme 0T KOMOBIOTEPOB YeNOBeKY HeyaobHO padorarh ¢ 9HCHO-
BEIMH agpecamd. OHH NI0X0 3ANCMHHAIOTCA, Iipu BROge IP-ampeca
Aerko cienats omubry. IloaTomy B 1984 rogy 6GmlIa paspabBorana
cucremMa JoMeHHBIX MMéH (DNS), xoTopas DoZBOJINIA HCHOALIOBATH
CUMBOAbHBIE UMEHa calimos, HaopuMmep: www.mail.ru.
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Mcnoneaysn AONONHWTENLHLIE WCTOMHWKW, BbIACHWMTE, OT KakWX WHO-
CTpaHHbIX cnoB o06pa3osaHo cokpaweHwe DNS 1 4To OHW O3HaYaloT.

Jomen — »3TO Ipynna CHMBOJBHBIX anpecoe B Hurteprere. dome-
HBI OGPAZYIOT MHOrOYpPOBHERYI) CTDYKTYPY (Uepapxuiw, Oepeas), Bria-
OBIBAIOTCA ADYT B Apyra, Kak MaTpémkm (puc. 1.12),

POBEHE ;2:: '% m
¥pogess 2 [ spb ] [ma.il] [msk]
Yposers 3 [m] [ news ] [ list ]

Puc. 1.12

Yem-TO TaKad CHCTEMA HANOMHHAET IOYTOBLIA afgpec, B KOTODOM YK&-
BLIBAETCSA CTDAHA, I'OPON, YJAHIA, ACM, KBADTHDA.

Hailgute B cnoBapax pa3dHble 3Ha4YeHWA cnoBa «OJOMEH»,

Touka B KOpHE ZepeBa — 3TO KOpHeBOH aomen. JomeHnl Bepx-
Hero YpoBHA MOTYT O0OBHAYATH CTPAHY, KAMKJAA CTPAHA HMeEET CBOH
AByxOyrBenBEIN gomeH. Hampumep, AomeBHl ru, pd B su npmEajIe-
#at Poccun.

Ncnonb3aya O0NOnHUTENbHBIE MCTOYHWKK, BHIFICHWTE, nNoYemy Poccun
NPpUHIANEXUT A0MEeH SU.,

CyinecTByioT B «ofImues AOMeHbI BepXHEro YPOBH#, He NpHUHAAJE-
JKAammme HUKAKOH cTpaHe, HANpuMep: com, net, org, biz, info, name,
museum @ ap.

MCnonb3ya AONONHMTENBHEIE WCTOYMHWKW, HAWOWTE OTBETHI Ha BOMPOCH.

— Kaxue Bocemb 06lLMX AOMEHOE BEPXHENO YPOBHA NofABMAWChL B8 1984
rogy?

— Kaxue OoMeHbl BepxHero ypoBHA Owinu poGasnenbl B 2001 rogy?

— Kaxoso HazHa4YeHWe HAOMEHOB BepxHero ypoeHsa edu, name, eco,
jobs, mobi, travel?




“ KomMmneoTEpHBIE CETU

Takxum obGpadoM, ceifuac B HHTepHeTe HCHOAB3YETCA ABE CHCTE-
ME aapecceB: IP-agpeca u goMeHHBe MMeHda. UTOOH YCTAHOBHTL CO-
OTBETCTBHE Me)XAY HEMH, Ha CIEIUAJLHBIX CepBepax, KOTophle Ha-
anisaioTea DNS-cepeepamu, xpanarca TAONHLIE, COCTOAINME M3 OAp
«IP-agpec — gmomemmoe uma». Mx zagaua — 1o zanpocy KOMOEBRO-
Tepa-KJIUEHTA BepHYTH IP-aapec Ana 3aAaHHOrO AOMEHHOTO HMEHH
(une HaobopoT).

Korza el BBOAMTE afpec canra (DOMeHHOe uMfA) B afpecHOR Crpo-
Ke Opaysepa, cHAUYANS OTNpaBngercAa sampoc Ha DNS-ceprep, nenn
KoToporo — onpefenuTh IP-aapec cepsepa. Ecinm ato yzainoch, Ha-
OpaBRAETCA 3al0poc HA OONYYeHHUe CAABHOH (JoMAaIlIHeH) CTpaHHILI
caiiTa, OpUYE€M ANA JTOIC HCOOJAbB3YETCH nOoJaydeHHBIH IP-agpec, a mHe
AOMEHHOE MM,

OaHOMY DOMEHHOMY HMMEHH MOMKET COOTBETCTBOBATH HECKOJABKO
IP-agpecos, Taroit npuéMm OmpumeHAeTCA ANA pacOpeleneHUA Harpya-
KM Ha caliTel ¢ OGONBIIMM KOJWYECTBOM OOCETHTeNell (HAIpHMeD,
www.yandex.ru, www.google.com).

B TO e BpeMs HECKOJNBKO HeOOJBIOHX calTOB MOTYT pasMe-
IATECA HAa ONHOM KOMIBIOTEPEe H MMETh OZMH M To ke IP-agpec.

3anuwute nopagok o6MeHa OAHHLBIMKW MeXZy KOMNbIOTEpaMW nocne
BBOAA aapeca www.yandex.ru B agpecHoi ctpoke Gpaysepa.

Boisoabl

e HurepHeT He HMeeT eJHHOTO LEHTpa YIPABJIEHHMA H HHKOMY He
OPUHALJIEAUT.

¢ MapmpyTHIATOpP — 9T0 KOMIOBIOTED, NEPECHIIAICIHE DaKeThl JaH-
HbIX MEXAY YVYACTHAMH CeTH.

e Nna obMena gaHHEIMM B HHTepHeTe HCOOMBLIYVIOTCA HOPOTOKOJIE
cemeiicrea TCP/IP. Kpome Toro, kKamzgaa caymba mnmeer cBo#
IPOTCKOJ BEPXHErQ YPOBHA (VPOBHA MNpUIOKEHHA).

¢ IP-aapec — aTOo YHCIOBOH agpec ysja Cerw.

s JloMeHHOE MMSA — 9TO CHMBOJLHOe uMA caitra., na mpeobpaso-
BaHHA AoMeHHLIX MMEH B IP-azpeca mcnmonbayior DNS-cepeepnl.

HapucyitTe 8 TeTpagn WHTENNEKT-KapTy aTero naparpada.

Bonpocel u 3aaHUA

1. BemomHEMTE, 3aueM JaHHBIE, KOTODHIe mepefatorca mo MHTepHery,
pasbuBAOTCA HA MAKeTH,

2. Kaxora posb MapLIpyTH3ATOPOB?

3. Kaxumu coocofaMd MOMKHO OOZKJIIYHTE HOYTOVE K HHTepHery?
Ecam Bce BapuadHThl ACCTYOHEI, KaKoit Bkl Bhifepere? ITouemy?
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4, IlpneeanTe mpuMep, KOrAa KOMILIOTED MOMET HMETh HECKOJALKO
IP-appecos.

5. CKonpko OHTOE B IHAMATH HYKHO BHIAEJUTL JJA XpaHeHHS
IP-anpeca?

6. 3auem HY:KHBI JOMEHHBIE¢ aapeca?

7. BoInoJHUTE N0 YKA3AHHIO YYATEJIA 3anaAma B palbodgeil Terpaau.

NoaroroseTe coobuieHne

a) «HMeropun pasputia Hurepmeras
6) «llperoxonnr MHTepHeTa»

B) «Cnyxba DNS»

r) «J{OMEHEl BepPXHEro YpOBHA»

§5
Cnyx06bl UHTepHeTa

Knwuesvie cnoaa:

THIIEPTEKCT
agpec goxkymenta (URL)

. dopym
L ]

¢ pe0-caliT

[ ]

[ ]

MeCCeHIxKep

ofaauBLEIA cepBHC
CUHXPOHM3ATNA JAAHHLIX
BHEHPOPMAIIMOHHAA CHCTEMA

OOYTOBLIN Cceprep
dalinoBreIii apxuB

Crxyx6n1 (cepBucel) HuTepHeTa — 23TO yCAYrH, KOTOpEI€ NpPeZOCTAB-
JAIOTCA O0ab3oBaTenaM. Camble monoynapHble cay:x0el HHTepHeTa —
BeceMupHaa mayTHHa M IIEKTPOHHAH IIOYTA.

BcemupHana naytuHa (WWW)

BeemupHas nayTuHa, ANuA «ped» (WWW), — sro caymxba ana po-
CTYOa K 'MIOePTEKCTOBBIM JOKYMEHTAM (BeG-CTpAHMIAM), XPAHAINUMCA
Ha ceprepax.

Mcnone3yd OONOARUTESNbHBIE WCTOYHWKM, BbLIACHUTE, OT K3aKMX WHO-
CTPaHHuIX Choe ofpa3craHo cokpaweHne WAWY.

Kax Br 3HaeTe, FHIEPTEHCT — 9TO TEKCT, B KOTOPOM &CTh aK-
THUBHBIE CCHEINKH (IMIEpPCCBLIKH) HA IpyrHe AoKyMeHTHI. Ha BeG-cTpa-
HHIAX BCTPeYAeTCA HE TOJBKO TEKCT, HO H rpaduka, 3BYK, BHAEO,
NpUYEM KAMALINA 2JIeMeHT MOMeT ObiTh rumepcchlnkoil. Taxkme moxy-
MEHTEHI HASBIBAIOTCHA THIEPMeZHA-TOKYMEHTaAMMN.
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BecemMupHas IAYTHHA HCIOAB3YET CHELWAJNBHEINA IIPOTOKON <BepX-
Hero» ypoeHa HTTP. Ilonubiit agpec poxkymenta B HaTepHeTe copep-
JKHUT YeTbIpe TUACTH: IPOTOKOJ, AApeC cepBepa, KATANOT M MMA dalina.
Hanpumep, aapec

http:/ jexample.com/doc/new/vasya-new.htm

TOBOPHT ¢ TOM, 49TO AJA OOpaleHUA K AOKYMEHTY vasya-new.him,
KOTODBIM HAXOAUTCH B KaTanore /doc/new Ha cepBepe example.com,
HY!KHO HCenob3doBaTe Oporokos HTTP. Tarkoit agpec yacTo HA3BIBAKOT
AaHrJIHHACKEM cokpamgeHueM — URL.

m Vcnonb3ya AONONHUTERLHBIE WCTOYHWKM, BbIACHWMTE, OT KaKMX WHO-
CTpaHHbIX cnos obBpaszosBaHu cokpaweHuwa HTTP v URL.

Huoraa katanor m nMA daiina He YHASHIBAKT, Hanpumep: hitp://
example.com. DTo 03HAUAET, UTO ME ofpamaeMca K CJABHOHM CTpa-
HHIe Bef-cafiTa.

0 BeO-caiiT (mau npocto caiiT) — 5TO rpynna BeG-CTPAHHIL, KOTO-
Phle DACIOJIOMKEHBl HA OZHOM cepBepe, o0BeIUMHeHH 00INeil maeei
H CEA3AHH ¢ NOMOIIBI0 I'MIEPCCHIJIOK.

Yrobel caHT ¢TAd HOCTYNEeH APYIHM KOMNLIOTEPAM, HA cepeepe
AOJIKHA GBITh 3aNVINEeHA CIOelHANBHAA NPOrpaMMa — Bel-cepRep.

AAaa mpocMoTpa BeG-CTpPaHHIL HA 3KPaHe MCOOJNB3VIOTCA NpOrpaM-
ME-Opayaeprl. Bpaysep ormpaBaseTr Be0-cepBepy 3ampoc, COAEDIKAIMA
URL-anpec mnoxymeHTa (BeG-cTpaHWMIB, pHCYHKa, (aiina m T. 11.),
a4 CepBep B OTBeT MePeRAsST 3anponieHHble RamHble, OQ0MeH OOLIYHO
npourcxogut no nporoxoay HTTP, oguako anaa GesonacHoro ofiMeHa
ceKpeTHOH wmAGOpManuei, HanpuMep AJfA BHIIONHEHHUA (PHUHAHCOBEIX
omepannii gepes HurepHer, upuMenswoTr nporoxoa HTTPS, mpenye-
MATPHBAKIONHA NTHdpoBalKe BeeX NMepenaBASMEIX NAHHEIX,

M Mcnone3ys AONONHWTENLHEIE WCTOYHWKW, BLIACHWTE, 4TO O3HA4aeT no-
cnegHas Oykea S B cokpaweHun HTTPS.

OcofeHHOCTL coBpeMeHHOTro HHTepHeTa — OpHUBJIeUeHUE IIOJb30-
BaTesaell K HANOMTHEHMIO CANTOB MHGDoOpMAIUMeH H eé KOppPeKTHpPOBKe,
K COTPYAHHYECTBY, COBMECTHOH HeATEeNbHOCTH B CETH. OTO IPHBEIO
K noAaBjgeHno Tepmuaa Bed 2.0.

CaiiTel, HCIOJNB3VIOIIME TeXHOJorum Be6 2.0, Hanpumep conuaib-
HEIe¢ CeTH, KAK OpPABWJIC, TpeOyIT perncTpallny moabaoBarereil, XasA
3TOr0 HeoOHXOAUM AeHCTBYHOIIHHE ajpec DJMeKTPOHHOM mmouThl. JIobHoii
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SKEeMAIOINUE MOMET CO3RaTh «JIMYHBIA KabwHeT» ¢ cOGCTBEHHBIMH HA-
CcTpOIKAMH M XpPaHHUTh TaM ¢ainn, dororpadmu, BHAEO, IAMETKH.
Opyrue MOTryT KOMMEHTHpPOBATHL 5TH MATEPHAJEL,

IMonbzoeaTenn 00bLeAUHAKTCA B rpynonl (cooBmecTsa) Ajadg TOrO,
yTofEl BMecTe ODCYRAATE UHTEepeCyomHe »X BOmpockl, Yacro yuact-
HAKHA MOTYT OIEHHBATH COODIIeHHUs XIpYr Apyra, TAKHM ob6pazom,
M3MEHAEeTCA <«pPenNyTauuda» (MIH <«KapMa») YYACTHMKOB, HOOABASETCH
HEeKOTOpPOEe CONepPHHYECTBO.

AKTHBHO DaSBUBAIOTCA BHKM-CHCTEMBI — Beb-caflThl, CTPYKRTYPY
¥ COAEPKHMOE KOTOPHIX IOJB30BATEJIH MOTYT M3MEHATHL C OOMOINBIO
HHCTPYMEHTOB, KOTOpbIe €CTh Ha caMoM cafite. CaMblii HM3BeCTHEIN
BHKH-caHT — 310 cB0oOOgHaA dHIMKJIoneausa Buxkunemua (pycckas
BepcHA pasMellleHa Ha caiite ru.wikipedia.org).

C oaroil cropoBEsl, Beb 2.0 pacmHpseT BO3MOMKHOCTH IIOJB30BATE-
Je#t. C Apyroil CTOpPOHLI, HYMKHO NOEMMATL, YTO Pa3MeEINEHHEIC NaH-
HEle XpEHATCA CAe-TO Ha CepBepaX, KyJa B NPHHIHIE MOMKET HOONy-
9HTh AOCTYH JJOYMBIMINEHHHUK. MI3BeCTHHI CIY4YSH MACCOBBIX BIJIOMOB
VYBTHBIX 3anHCell B CONMANLHEIX cerAax u Oaorax. Ilosromy EHe cie-
Iyer pasmematek B HHrepHere mEGOPMANNKL, ONyGIHUKOBAHME KOTOPOH
KAaK-TO MOMKET BAM IIOBPEAHUTEH, AAXMEe TeOPEeTHUYECHH.

PdaKTHYeCKH H& TaKHX cailTAX OOJALIOBATENH CAMH 3AlOJHA-
T 0asy AaHHBIX O cefe, CBOMX APY3bAX, Kapbepe MW JaxKe JHYHCOH
sRM3HH. M3y4yad W aHAJWSHPYA STH AAHERIE, BAANEABIELI CAATOE H
CHELCaYK0OB DONY9aoT BO3MOMHOCTE MAHHUOYJHUPOBATE JIOALMU, HC-
NOAL3YA NOAYUYEeHHYI HEPOPMANHIO B CBOMX MeNdXx, HANOPHMep AJIA
peKJIaMEl TOBapoB. QUeHB YaCTO COLMANLHEIE CETH HCHOONBIVIOTCH NS
PACHOPOCTPAHEHHA BPEeJOHOCHBIX IIPOTPAMM H PeKJAMHBIX CcOOOIIeHHH
(cnama).

SnexT POHHaA NOYTa

ONeKTpOHHAA HOYTA — ONMH M3 OEPBEIX cepBHCOB (cayxk6) MHTep-
HeTa, HO H ceilyac OHEA WrpaeT B CETH OIPOMHYIO poib. A Toro
yTo0B! OTHPABJIATE H HPHEAMATE COOOIIEHHWA, HOJB3OBATENb [OJIMKEH
3aPEeruCTPUPOBATE MOYTORLEIE ANAK HA OJHOM M3 OOUTOBBIX CEPBEPOR
B HHuTepHuere.

JNeKTPOHHEIHE Aagpec COCTOMT M3 ABYX dacTeil — HASBAHHA IIOY-
TOBOTO ANIAKA W WMEHH CepBepa; OHM pPasAejdioTca cmMBojgoM @,
KoToprifi B Poccum HaselBaloT <«CcoBaroii» (ero odHunuansbHOE HA3Ba-
HHe — «KoMMepieckoe at»), Aapec vasya@mail.ru o3EauaeT MOYTO-
Belil amukl) vasya na cepeepe mail.ru.

n Crporo roropsi, 3mech Ldsyd — ITO Y4ETHAA 3ATACH (AKKAYVHT) HA cepeepe mail.

ru, ¢ KOTOpDOH CBA3EH IIOYTOBBIA AIIUK.
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M Wcnonbaya OONONHWTENLHLIE WUCTOMHMKKM, BbIICHWTE, KTO WM KOrga npea-
AOXMN WCNONb3CBaTe 3Hak @ B agpecax 2NEKTPOHHOW nouThl. Kak
Ha3biBAIT 3TOT 3HAK B APYrux cTpaHax? Kakue gpyrwe 3HadyeHun OoH

uMmeet?

JOna oropaBKku coo0lneHusa Ball KOMOBIOTEP AOJKEH OOMEHATh-
cA AAHHBIME ¢ IOYTOBBHIM ceppepoM mo nporoxoay SMTP. 3arem
BNEKTPOHHOS HHCBMO NepedaéTcd Ha CepBep, TAe 3aperHcTPHPOBAH
OOMTOBBIM AmuK aapecaTa (sa puc. 1.13 — aTo cepsep gmail.com).
ITinenMo coxpaHsieTcs HA cepRepe A0 TeX Iop, Ooka aapecar (:xon)
€O CBOEr0 KOMOBIOTEpPA He IMPEMET OPHINEAINYI) €My IOYTY, MCOOJb-
gya opotoxon POP3 unu nporoxon IMAP.

M HMcnons3sya QONONHWUTENbHBIE WCTOMHWMKKM, BLIICHWTE, Kak obpasoBaHbl
cokpaweHus SMTP, POP3 u IMAP

mail.ru gmail.com

john@gmail.com

PafoTra sneXKTpOHHOH MOYTH OYeHb HANOMHHAaeT pabory OOBIYEOM
(Obymaxxknoil) moutel. IToGHl OoTHpaBUTE nuckMoe (o Oporoxoay SMTP),
BB WIETE B NOYTOBOE OTAeJeHHe (HA Balo TIOYTOBHIA ceppep). 3a-
TéeM OUCHhMO HepeAaéTcA B HNOUTOBQE OTAellcHME, rhe MKMBET azpecar,
Opu9éM BH Yallle BCEr0 HEe 3HAETE, KAK MMEHHO 3T0 OPOMCXOTHT.
Haxonen, nouranboH (me nporoxoay POP3 mam IMAP) nopusocur
OHCBMO aJpecaTry AoMOI,

Coobinenne 2JIeKTPOHHOM NOYTHI COCTOMT M3 3APOJOBKA, TEKCTA
NUCHEMA M BIQKEHHHIX (alirog,

3aroJIGROK COHEPXKHUT CchyxebHyw HHPOPMAIHID, HEOBXOAMMYIO
Inf mepecHTKH. Bor nmpumep MH$ODMALIHMMN B 3ar0JIOBKE:

vasyal@mail.ru

Baca CcepBep

Puc. 1.13

Komy: john@gmail.com

OT Kkoro: vasya@mail.ru
OTBETUTH: vasya-home@mail.ru
Konwus: boss@mail.ru

Tema: O nokynke cnowa

ITone «OTBETHTL» HMCIOAB3VETCA TOTAA, KOTAAa coobineHHe MOCHIIAET-
cA ¢ ojHoro agpeca (HampuMmep, ¢ pabouero), a OTBed4aTh HYXKHO Ha
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apyroi (momamranit). ITo Bcem ampecaM, yKasaHHBIM B noJge <«Kommas,
OTIPABAAIOTCA KONHM ITHCHMA.

CuuTaeTcs NNOXHMM TOHOM He 3AIONHATL mMoie «TeMa» OCMELICHIEH-
HLIM TeKeToM. Bo-IepBEIX, uacTo coofimeHHA Oes TeMBI YIANAIOTCA
¢pa3y KaK craM. Bo-BTOpPEIX, MHOTHE JIOOH HOOJAVIAIOT ASCATKH €006-
IMeHn# B JeHL, H UM YAOOGHO cpady COPTHPOBATH NMCEMAa MO TEMaM,
a moToM y)Ke YHTATh. B-TpeTbMX, HCKaTE HYMXHOE cOoO0ImeHHe cpemu
DeCATKOB IPYrux Toxe yaofHee Bcero mo monio «Temas,

Mcnonesya DOMNOAHUTENEHBIE WCTOYHMKKW, BHIACHUTE, 3a4em NPUMEHSIOT m
none «CKpeITaa KonuaA» B 3arofoBKe NMCbMA.

OcHOBHAA YACTH ITHCHMA TOXE CTPOUTCH IO NPABHJIAM, ITOXOMHM
HA NOPaBUAA COCTABMEHUS OyMamHBIX nuceM, CHAYANS HAET OPUBETCT-
BUE, 3ATEM CYVTEH coo0OmeHMs, B KOHIEe — GaMHINA M UMA ABTODA,
a ecam 3T0 OPHUIMAIbHOE NHCBMO — €ro JOJKHOCTb H cBeneHuA o6
opraHusanuu. Hampumep:

3npaecteyin, DxoH!

HeT nM y 1ebA XenaHWA KyndTb CNoHa?

C ysaxxenwem, Bacunuit Poros,

reHepanebHbiti aupextop 00O «CnoHonoTams,

r. ConHeuHuiti, yn. CnoHoaba, 2

Ten. +7 (1812) 111-22.33, dakc +7 (1812) 111-22-34
http://slonopotam.ru

Ykaxute Bce owubkn B nucbMe, KOTOopoe npveefeHo B paboyei TeT-
paan.

BMecTe ¢ IHMCHPMOM MOXKHO OTIPABHUTL (aiinkl. MHOI'Me HOYTOBRIE
CePBepEl SANPEIIAIOT IEPECHIIKY HCHONHAeMHX qailiop (c pacmu-
peHVeM exe¢), IOTOMY YTO TAK MOTYT PACOPOCTPAHATHCA BUDYCH U
BPeICHGCHBIE IPOTPAMMEI.,

Ina ofmena daitnaMu odbéMoM GoNbINe HeCKOMBKUX Merabaiir
MOKHO MCIIOJL30BAThH OOJNAYHLIE XPAHHUJHINA, T. €. AUCKOBYIO NAMATEH
na (aioBrX cepBepax B HHrepHere (Hanpnmep, cloud.mail.ru u
disk.yandex.ru).

CyniecTBYOT HeCJOKHBIE NPABHJIA dTHEeTa npu pabore ¢ 3Jekr-
ponHOit mOuUTOl:;

® Beerjla TouHo GQopMynHpyiiTe TeMy mHCHEMA;
* HAYWHANTE IHCEMO ¢ IIPHBETCTBHA, B3aKAHUYMBANTE IOAIIHACHIO

(BAalIHM HMeEHeM);

¢ IIUIONTE FPAMOTHO, IIPABKJIBHO DACCTABJAANTE SHAKH IIPEeNHHAHHA,
MpOBEpHTe TEKCT ¢ MOMOIIEK) CHUCTEM ABTOMATUYECCKOH mpOBepKH

opdorpapuy;
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® He HMCHOOJL3YITE COKPALISHHs H KAProOHHLIE BHIPAMEHHS, KOTODLIE
MOryT OBITH HENIOHATHHI AZAPECATY;

® Jajie ecJIA OCHOBHOE coJep:;KaHAe IHCbMA — 9To ¢aiin B npu-
AoHennHn, oGABATeALHO TMITTHTe KOMMEHTAPHN B Teje IIACHMA
(IycToe MHCLMO MHOPHe BOCOPHHHMAIOT KAK OPM3HAK HEYBaKe-
HHs), HAOpHAMeD:

MpueeT, CeHna!
Mecbinao acce B NpunoxeHuy. Yto Tl 06 3ToM ayMaellb?
Cepadwum.

® He MHINHTE TEKCT BCEMH NTPOMHCHLIMA OVKBAMH, 9TO BOCIDHHU-
MaeTcsa KaKk KpHK;

& TpexJie UeM OTIPABHTH NHCEMO, BHHMATEILHO mepeuuTaiite ero;
OTOpaBJeHHOE MHCLMO YKe He BepHYTD;

e crapaiiTeck cpasy OTBEYATH HA IIOJyUYEHHEIE IMHCLMA HAH XOTA OWI
HOATBEPHAATE AX IOJYYEHHEe, HAIIpHMeD:

Npueer, Cepadmnm!
Jcce nonyuvn. NoapodHee OTBeYy 2aBTPA, KOr4a MPOYMTAD.
CeHn.

PaGoTaTe ¢ 3AeKTPOHHOW DNOUTCHR MOMHO IpAMO B OGpaysepe
{Taxas BOZMOMKHOCTL €CTh V OOJLUIMHCTBA IIOMTOBEIX CEePBEPOB) MM
¢ OOMOINBIC CHEIHAJLELIX HPOTPAMM — HOMTOBBIX KJAMEHTOB. Ecin
BEl HCIHOJB3YeTe IOYTOBYI) IIPOTPAMMY, BAlOA IIOYTA XPAHHTCA HA
BaleM KoMmOoewTepe M Oy/eT Bcerga AOCTYIIHA, Aaxie KOTAA HeT CBASH
¢ HUurepretom,

ITouToBEIe MpOrpaAMME! «YMEIOT» COSHABATEL, OTIIPABNIATEL M IIPHHM-
MAaThL coolureHns, OpoBepATH MOUTY 4Yepes SAZAHHLIE HHTepBad Bpe-
MEeHH, pPACKJAAABIBATH COODIIeHMA MO IaoKaM. YacTo Wcnoab3yeMbie
agpeca MOKHO XPaHHTH B AAPecHOH KHHTe.

B cocraB coRpemeHHBIX BepcHil omepanHoHHOH cHeteMbl Win-
dows BxoauT mouroBas nporpaMma (g IToura Windows. Hecxonnko
GOJNBILHMH BOZMOMCHOCTAMHA 06IANA0T OpodeccHOHANEBHEIE OPOrpaM-
MBI ﬁ Miecrosoft Qutlook (Bxozamaa B naxer Microsoft Office) n

TheBat. Ha xommnrrorepax $upME Apple yeraHaBANBaeTcHd II0Y-
TOBHI KJIMQHT ' Apple Mail.

M Hcnonb3ya AONOAHWUTENBHBIE WCTOMHMKW, BBIACHWUTE, KAKWE CYWECTBYIOT
fecnnarHbieé NOYTOBWE NporpaMMel, pabotaowme B OnepaunoOHHBIX CU-
ctemax Windows, Linux w mac 0OS.
Daiinosbie apxvBbl

Ona oomena daiinaMu cymecTByoT ¢alinoBble ApXHBE — «CKJIAAEI»
tdaitnos. Ecnu saliTu Ha Taxoi cailtr B Opaysepe, BMeCcTO KPACOUYHEIX
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Beh-CTpAHMI] BEI YBHANTe OpocTo coucok Gaiiop H mamok. Pain
HAYHHACT CKATHMBATLCA, €CJAH INEAKHYTH HA €ro MMeHH.

Ona obmena daiinamMu ucooaessyerca npororon FTP. Ha xomnnio-
Tepe-cepBepe paboraer cmenmansHag nporpamma — FTP-ceprep, KoTO-
pas MPpUHHMAET 3allpOCHl KJIHMEHTOB M OTBEYAET HA HHX IO IPOTOKOIY
FTP. Ilosromy URL-aapeca dalinop HaumHawoTes ¢ cumeoaos ftp://,
HanpHAMep:

ftp://files.example.com /pub/firebird.zip

FTP-cepBep mo3BoAAeT CRAYHBATE (baiinel HA KOMOBIOTED IONBI0OBATE-
aa (aarn. download) m sarpy:xaTe dainbl Ha yAaNéHHEIR KOMIBIOTED
(aara. upload).

Wcnonb3ays AONONHWTENbHBIE WCTOYHWKA, BLIACHMTE, Kak 00pa3oeaHo M
cokpaweHne FTP

FTP-cepBephl HCIOJAB3VIOTCH IJas PaclpocTpaHeHMs GeCILIATHOrO
nporpaMmHoro ofecliedueHnsi, oGHOBNeHNIT AHTHBHDYCHEIX §a3, a Tak-
Ke paA sarpyskmn GaitmoB Ha BeG-calT.

Adna pabGorel ¢ FTP-cepBepoM HeoOXOZMMO 3ApEeracTpHMpOBATH-
¢ MO CBOMM KOJIOBEIM HMMeHeM — Jo2uHom (oT aHra. log in) m
BBECTHM TapoJe (aHri, password). Muorne FTP-cepeepnl paspemniaior
AHOHUMHEIN BXOJ: BMeCTO MMEHH HYIKHO BBECTH CJIOBO anOnymous
{AHOHMMHEIIT), A& BMECTO IApOIA — JIOOYIO NOCHAeNOBATENILHOCTL CHM-
BOJIOB.

Ecnau BbI TO4YHO 3HAeTe AMA daina, ¢ IOMONILIO CHEIHANBHBIX
TMOMCKOBBIX cHCTeM (HampuMmep, www.filesearch.ru) momHO HaliTH
FTP-cepBep, rae 0OH HAXOMUTCHA.

Mcnonbaya novckosyio cuctemy www.filesearch.ru, Hailgute Ha FTP- M
cepeepax ¢ainbl syntrace.zip v minimax.ps, onpegenvte UMx agpeca n
pasmep.

dopymbl

$opyMsl — 5TO coenyManbHEIE BeO-caliThl, NnpejHa3HAYEHHEIE AJIA
ofmeAna nocetaTeneil B dopme ofmera coobmermamu. CoobnieEna
XpAHATCA Ha cepeBepax B HMHTepHeTe H IIOITOMY JAOCTYIHH BCEM
VUACTHMKAM B JAO00H MOMEHT,

ANMUHHACTPATOD CO3AAET HECKOJLKO pasaenoB dopyMa, OTIHYAIO-
IHXCA MO TeMaTHKe. [I0JIb30BATEAHM COSZAIOT B STHX pasfeNaX TeMbl
aas obcyxaeHHa (HHOTZA TeMy HASHIBAKT TOINHK HJIH Tpen).

HCHOﬂbayFl AONONHWTENbHBIE MWCTOYHMKW, BLIACHUTE, OT Kaknx MHHO-
CTpaHHblX CAOB NPOM3OWNAN CNOBa «TONMUK» N «TPREA».
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VYYaCTHAKA MOTYT OTBEYATE Ha JO0He cooflneHHA B TeMe, KOM-
MeHTHpOBaTsE ux (puc. 1.14), Jlaa msyyerus oOIDecTBeHHOrO MHe-
HHAS ABTOP NEePBOr0 COOJIIEHHA TeMH (TOINME-CTAPTED, OT aHrA, topic

starter — TOT, KTO Ha4Yal Temy) MOEeT ,EOG&BHTL K Hei DIIpOC
(rosiocopanme).

nght ! L He cornacem.

Yuachmm Aposcra | A A HE CORNACRH

! CHVaNE HYFHO H3Y4HTe CHTYQUMID, @ NOTOM ARHA Ecnm GpamecA 3a copeesHui npoeT, Tpebyerca
M | NpOCuMTATE BOSMOHHER AOXORH M PACKORH
woe o
Bnawen, k1o Bopyer!

FericTpaye 19 11 2005

Coobwexwh 65 ' /A

Pasha [:_Hy. aasaf, usyuah

Crapaxun Lwrarar
Iz !

Coobuyenne ot Light i
Cracana

HYIHO B & nomow dod
Hy, paesh, wayuad Tem ppeMersd Gpynie BynyT ABNaTe, W, CaMO8 CIABHOR, ¥ HMX NOAYSWTCA
Perncrpaupn 20 10 2005 ) Deawgw noa — YeTwpe!
Anpec; Mociea -
Coobiathat 260 /D
Puc. 1.14

BoapminECTBO GOpYMOB MOTYT NPOCMATPHBATE BCE JKEJIAIOIINE,
Jdnsg Tore 49TobEI OTIPABHTL CBOE coolienme, oOBIYHO TpebyeTrca
permcrpanna. MoryT OBITE M BaKpPHITEIE pPasienbl, AMA TOCTYOA B
KOTOpEIE KpPOMEe PEerucTPalVi HYKHO CIHeIWalbHOE paspelleHHe aa-
MUHHCTPATODA.

HC"OHbSy’Fl AONOAHUTENEHDLIE WCTOYHWKHK, BLIACHUTE NPOWUCXoXIeHue W
3HaYEeHWEe CROB HMK, ABaTAP, W3BPMMK.

Ha GoasmuHCcTEBe GopyMorB paloTaer cmcTema JAWMYHEIX coodiue-
HWf — BHYTpPeHHAS 3JeKTPOHHAS mouTa opyMa.

38, NOPAAKOM CAeIdT OTBETCTBEHHLBLIC YUACTHHKH — aJMHHHCTpA-
Top dopyMa M HaZHAUCHHLIE HM Mogeparopkl. OHH MOryT M3MeHATH,
nepeMelaATE U VIANATL JoOBIe coobImenndA, yaanaTh HPOoQUIH [I0Jb-

30BaTeJIeH W OrPAHAYUBATE MM AQOCTYO — O6aHWTH, T. €. 3ampeHiaTh
OTIPABAATE coobmenus. OOLIMHO B PopyMax HAKA3LIBASTCH:
* OTHJIOHEHMEe OT TeMil — odupTomuK;

s ocxopl/eHHe YYACTHHKOB, HeHeH3ypHas OpaHL;
¢ peKJIaMa.

Mcnone3ya AONOMHWTENbHBbIE WCTOMHWKW, BbISCHWTE NPOWCXOXOEHVE W
3HAYEHWE CNOB «MOmepaTop», «Ban», «odhpToNUK»,




Cnyx6bl MHTEpHETA m

Ha HeKoTOPHIX GOpPYMaX €CTh CHHCOK YACTO 3&8/aBAEMEIX BONDO-
COB M OTBeTOB HA HUX, B aurJIMiicKOM sA3bLIKe AJA TAKOTC CIHCKA
venoan3yerca cokpammenue FAQ (Frequently Asked Questions), a
B pycckoM — YaBo. Ilepex TeM Kak Co3ZATH HOBYIO TEMY, HYIKHO
HONMEBITATECA HAHTH OTBET HA BOINPOC CAMOCTOATENbHO, IPOYHTAB 9TOT
BOKYMeHT (uHade Bac MoryT sabaHWTH).

PUPMEBI, KOTOPBE OPOAAIT AUNAPaTyYypy U nporpammuace ofecme-
4eHAe, YacTo COZAAI0T HA ¢BOMX cafirax dopymsel, rfe UX OpeicTa-
BHTEJIH OOMOTAIT NOJL3OBATENAM PELIAThL BOBHMKAIIIHE BOIIPOCHL.

OHnanH-006WeHne

IInga ofmeHnda B peafibHOM BPEeMEHH (3TO 3HAUHT, 4YTO COHECeHUKH
OAHOBPEMEHHO HAXOAATCA 32 KOMIOBIOTEPAMU) HCHOJIL3YIOT TPOrpaMMEI

AnA oOMeHa MTUHOBEHHEIMH COODIMIEHHAMH — MecceRamepsl. CaMple H3-
BeCTHEIE MECCeHAKEPhl AJIA HACTOJLHBIX KOMIIBIOTEPOB — @ Mail.ru
Arenr, (\ﬁ Kopete (mna Linux), g iChat (ons RoMEBIOTEpPOB
dupmm Apple). Ina cmaprdonor 1 Apyrux MoSUIBHBIX yeTpolicTs

NOUYyNAPHBI TPOrPAMMEL @ WhatsApp, Google Hangouts u
Telegram.

C nomMonIsw TPOTPAMMEI Skype MOMHO YCTAHOBHUTL Uepes
HaTepuer roaocoByI0 M BHACOCBAZL MeXXKAY KOMIBIOTepaMu. Haa ato-
ro HAa Ka’KAOM H3 XOMOLIOTEPOB ITOJKeH OBITh MHKpPodoH M Beb-Ka-
Mepa (0ea HUX MO}KHO pafoTaTh B peKHMe YATAa).

Mcnoneayas martepwanel WHTepHeta, NOCTPOATE B TeTpaaw Kpyrosylo ww
AuarpaMmy, KoTopaa CpaBHWBaeT KONMWYECTBO MONLIOBATENEW Pasnuvui-
HbIX MPOrpaMM-mMecCceHIKepoB ANd MOSHNbHBLIX YCTPOWCTS.

Ob6naynbie cepBUChI

Koraa mne O6bL7I0 KOMIOLIOTEDHEIX ceTeil, Bce NpOrpaMME B JAaHHEIE
XpAaHHUJAHCh HA KOMIOBIOTEPE HIOJNb3oBaTenadA. KaxKaoMy HY:XHO OBLIO
HOKYIATE M YCTAHABJHBATE HpOrpaMmHoe obecrneueHue, npi oTKase
WECTKOrO ANCKA BCE AAHHEIE MOTJIM ORITH IIOTEPHAHEL.

Ceituac crOpoOCTs JocTyna K MuHTepHeTy MOCTOAHHO YBEAHUHBAET-
¢, TOATOMY HOSBMIACL HAesA XPEHUTH AAHHEIE H AaKe IPOrPAMMEI
Ha YA&JEHHBIX CepBepax, B o0ixake. 3aech CJIOBO «00iako» O3HAYAET
CJIOXKHYIC CHCTEMY, BHYTPEHHEe YCTPOMCTEO KOTOPOH MEI He 3HaeM.
Hanpumep, B 061a4YH0M XPAHWIUNIE AAHHHEIX MOMKHO COXPAHATH CBOM
daiinel. IIpH aTOM HEH3BEeCTHO, I'le HMEeHHO OHHM XpAHATCA, KaKoe
nporpaMMHoe ofecledeHHe HCOOJL3yeTcA H T. A. Ho K aTHM AaH-




“ KomMnbioTepHsie cetn

HEIM BCEerAa MOMCHO o0paTHUThCA M3 J0HOro mecra, rje ecTb AOCTYII
kK HeTepHery.

Nenone3yn marepuwansl MHTepHeTa, cocTaBsTe cnucok Haubonee no-
AYAAPHLIX OBNavHbiX CEpBUCOB ONA XPAHEHWS OaHHLIX W CPABHUTE
00LEMBI XpaHunuLl, KOTopble NPefocTaBNfainTCA SecnnaTHo.

Msorne ofnavyHBe XPAHWJIHIOA MOTYT BBINOJIHATL CHEXPOHM3ALMIO
AaHHEIX. IIpeanofiosKHUM, 9TO BB HCICJB3YETe HACTOJbEBIH KOMIBIG-
Tep, HOYTOYVK # cmaprdoH, rae paboTaeTe ¢ OTHEMH H TeMH Xe ¢ali-
Jamu. Koneuno, xodercss, uyrofGm npu o0BoBIcHHH ¢aiina Ha OJHOM
KOMIBIOTEPE OH ABRTOMATAYECKH OOHOBIAJCA HA JPYroM. JTO H €CThH
CHHXPOHHSAIIAA, OHA BHINONHAeTCA 4Yepei MHTepHeT, ¢ moMomiplo 06-
JAaUYHOTO XPaHUJIKIOA.

IIpesno/oyM, UTCO BBl M3MeERIA (AAa HA AOMANIHEM KOMIIBIO-
Tepe. IIporpaMMa-KJIHeHT cpazy e ABTOMATHYECKM OOHOBHUT €ro B
o0ayHOM XpaHmiaHine. 3aTeM, KOrja Bl BKJIOUHTE HOYTOYK, 3amy-
OIeHHAafA HA HEM nporpaMMa-KJIHeHT o0Hapy:xuT, uro ¢aila B odaaKe
fonee HoBHI, B o6HOBMT Gailll HAa ANCKe HOYTOYKA.

B ofnaxe mMOMHO PasMeINATE Ee TOJbLKO AAHHBIE, HO M IIPOTPaAM-
ME. Brl ymxe sHakoMsl ¢ cepsucom Google Docs, ¢ mOMOMmEID KOTO-
poro MoxHO B Gpaysepe peJakTHPOBAThH AOKYMEHTHI, He YCTAHABITHBAH
HA CBOH KOMIBIOTED HMKAKMX IpPOTrpaMM. 3TO OPHMED CepBHCA THIA
«IIPOrpaMMHOE o0ecIedeHne Kak YCJIYras.

Ncnone3yR goMONHUTENbHBIE MCTOYHMKW, BBIACHUTE, 4YTO ofo3Ha4aer
cokpaweHve Saa$S.

dUpMEI MOTYT Jaje B3AT: B APEHAY KOMIOBIOTEPEI-CEPREPHI CO
BCeM HeoOXOAMMEIM IDOrDAMMHEIM obecneuedHHeM H pA3SMECTHTh HA
HHX BCe JAaHHBIEe, KOTODHE MCIOJIbLIVIOT COTPYAHMKH.

¥ ofayABIX CEPBUCOB €CTh H HEeNOCTATEKHN. Bo-nepBrIX, AJMA HX
HCTOJAL3IOBAEHA HYXHO MMETh CKOPOCTHOM xaHan poctyma ¥ HHTep-
HeTY. Bo-BTOpEIX, BAIIM JaHHBIC PASMEHIAIOTCH HEOOHATHO TAe, B
HeNOHATHO, KT0 AMeeT K EHM goctyn. Ilostomy B ollaxe Heab3s
XPAHHTH CEKPEeTHYIC U JINYHYIC HHGOPMAIWIO, KOTOPYIO BHl He XOTHTE
pacnpoCTPAHATE.

UndpopmaLmnoHHbIe CUCTEeMbI

0 HadopManmoEHAS €HCTEMAa —— 3TO ANIAPATHBIE A IPOrPAMMIEIE
CcPeACTEA, NPEJAA3HAYEHHELIE IJIA TOrO, YTOOB CBOEBPEMEHHO odec-
ONeYUTE NOIbICBATEeH EYXHOH MHdGoOpMalmeii.

HudopManmonras cHCTeMa COAEPKHT a3y AAHHBLIX M IPOrPAMMHOE
obecrnieueHHe AJA NOHCKa HHdboOpMammm.
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Ha MBOrnx caiiTax JOCTYIHH IIPOTHO3HL IIOTCAbLI HA PA3HBEIE CPO-
xu (pogoda.ru, gismeteo.ru, pogoda.yandex.ru). C moMomemon cepsu-
ca rasp.yandex.ru MOXXHO Y3HATH pPACHHCaHHE 3MEKTPHYCK, II0€3J0B
JajJdbHero cJeQOBAHAA M caMoJéToB mo Beelli Poccum. Ha cailiTax
A3DOIOPTOR MOCTOAHHO O0OHOBIAeTcA Ta00 (paAKTHUeCKOTO NpPHOBRITHA
B OTIIPABJ€HHA CAMOJETOB C YI6TOM 3a8Jep:KKH peicoB.

3akazeEaTh OHJETHI HA NOE3ia M CAMOMSTE YACOHO HA CHOEnH-
ANBHEIX calTax, KOTOpBle CBAJAHBI ¢ CHCTeMOH Npoga:ku OHIETOB
JHeJeadHoH AOpPOrH H 2RBHAKOMII2HMI. 34echk ke MOIKHO INOAYYHTL OOJI-
HYIC HHGQOPMALHIC ¢ PACHHCAHHH, BO3SMOMKHBIX BADHBHTAX IIPOE3IA
{nepeaéTa), CTOEMOCTA M HAIAYHH OmieToB. ONAATHTE OHIETH! MOMKHO
OpAMO Ha caiiTe ¢ NDOMOIOBI0 OAHKOBCKOM KapThl HJH IJIATEXKHBIX
CHCTEM, 2 TAKIKe uUepes TepMHHAJBI MpHEMAa ILaaTexxeii.

IMuporo HCOCNBE3YIOTCA 3JEKTPOHHBIE OHIeTH (a8HTIN. e-tickel) Ha
Moe3fa M CAMOJIETHL. JJEeKTDOHHBIN GRIeT — aTo MHQODMAONA O 3a-
Kase, CAeJAHHOM 4epesd Bed-cailT, KOTOpas BHeceHa B 0asy JAHHHIX.
J1g perueTpanvu 10 3JeKTPOHHOMY GHIETY B aspolopTy WIH B 10-
€3e AOCTATOYHO INPOCTO NpPeABABHTH MACIHOPT.

Cepencel  BeG-raprorpadun Google Maps (maps.google.ru),
fAngexc.Kapta (maps.yandex.ru), Kaprma@Mail.ru (maps.mail.ru)
OO3BOJAAKT HaWTH HA Kapre aw000# agpec, NPOJOMHTL MAPLIPYT H
OLUeHHUTh ero AauHy. Ha »aTHX caliTax JAOCTYIIHBEI He TOJBKC KADTH
(xpaHAmZecAa B BEKTODHOM ¢opMare), HC TAKIKE CHHMEKHM MHOTHX
paliOHOB M3 KOCMOCA.

IlpakTAYecKH BO BCeX OPraHM3aIHAX H TOCYAAPCTBEHHBIX OPraHax
OOKYMEHTH XpaHATcA B Oasax AaAHBIX B nucgpoBoM Bmae. Ha nopra-
ae www.gosuslugi.ru rpaxaane Moryr nogare 4yepes VHTepHeT 3aAB-
NeHHe Ha OKA3aHHe PA3NHUYHBIX TOCYAAPCTBEHHBIX VCJIYT, HAIPAMED
HA ohOopMJIeHHe 3ArPAHHYHOrY NACIOpPTR2, IPEACTABIeHME HAJOIOBOH
JEeKJAPAIINA AJHA PECHCTPAIINIO NPEeAIPHATHA.

BoirOabI

¢ BeemupHas MAyTHHA — 2TO CAyXGa OAA A0CTYOA K THOEPTEKCTOBBIM
JBOKYMEHTAM.

¢ BeG-caiiT — 2T0 rpynna peG-CTpaHHI, KOTOpLIe PACHONOMEHLI HA OZHOM
cepeepe, 00heAWHEHBl O0meit uaeeil M CBA3AHLI ¢ NMOMOINbH THIEPCCHI-
aor. Yrobel cafiT cran AGCTYNEH ADPYTHM KOMIOBIOTEDAM, HA CepBepe
JoMKHA OBITH SallyINeHA COeNUANbBHAS OporpamMMa — Beb-cepeep.

¢ Ins Torc arolbl OTHPABAATL M OPMHHEMATH JIEKTPOHHEIE COOBIICHHA,
MOJbB30BATENb TOMMEH 3aPerHCTPHPOBATH IMOYTOBHIH AHOIHK HA OZHOM
U3 MOYTOBEIX cepeepoB B HATepHeTe.

e MANOBLEIE APXWELI IPEAHAZHAYEHE JJA PACOPOCTpPaHeHNSA (aiinos.

* QOPYMLI — 5TO CHEOUANBHEIE BeO-CANTHI, MpegHASHAYCHHEIE ENA 00-
HieHHA noceTureneit B opMe obMens coobieHHAMH.
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Ona obmeHEna B peansHOM BpeMeHH {OHNAH-00MEeHHA) MCIOJL3YIOT
NpOrpaMMBl A1 OOMEHA MTHOBEHHBIME COOOINEHHSMH (MECCeH IKepEI).
OO/aYHEIT cepBHC — 3TO BO3MOMHOCTR TOJBI0BATECH Da3NWIHBIMU
IMporpaMMaMi, AUCKOBRIM MPOCTDAHCTBOM, M anoaparypoil yzanén-
HO, uepes HEeTepHeT.

HudopManoHEad CHCTEMA — JTO ANIAPATHRIE H NpPOTPAMMHEIE
cpeAacTBa, NpegHasHadeHHsle AJA TOTO, YTOOBI CBOEBPEeMeHHO o00ec-
NMeYUTh II0JAb30BATeNeH HY:XHoH mHipopManmeii,

Hapucyiate B TeTpagn WHTENNeKT-KapTy aToro naparpada.

Bonpocbl n 3afaHna

1.

2.

&

9.

10.

Iloyemy IpA cOBepINEHHH AEHEKHBIX Omepanui uepes MHTEepHeT
He Hcoaesyercsa nporoxon HTTP?

Kak BLI agymaeTe, MOXHO JIN DepefasaTh 1o HATepeEeTy cexper-
my0 uadgopmanue? Ecam ga, Kaxkde OpaBuia HYMKHO c0Om0OAaTh?
Mosxer o paGoraTk caiiT Ged BebG-ceppepa? Ilouemy?

Bacsa He X04eT pPEerACTPHUPOBATECA Ha MOYTOBOM Cepeepe. CUMOMKeT
JH OH OTIPABUTH cOo0bLOeHHE IO BJEKTPOHHOH noqTe?

Karkne mHpOpPMaUHOHHABIE CHCTEMBI BEI HcrnoabzoBanu? Kakue nc-
NOJL3VIOT Ballll POACTBEHHHUKH?

Ilna Bamero MecTa XHTEJNLCTEA CPABHHTE MPOTHO3H NOTOABLI Ha
Heflel}0, OOJYYeHHBIe ¢ ODOMOIOEBIO pPasHHIX caiitoB., Kak BeI ay-
MaeTe, OOYEMY OHH Pa3IHYATCA?

Henoaesyas mAdopManuoHAsie cucTemsl UuTepHeTa, ONEHUTE Bpe-
MfA, 32 KOTOpOEe Bl MOKeTe ObicTpee Beero mobpaTecsa B BHIGpaH-
bt ropoa. Kakoft TpaHcnmopT BeI Mo)KeTe MCIOab30BaTh? CKOJB-
Ko aTo OyzZeTr cTOMTL?

Bapdoaomeii mmmanupyer jgereTh Ha camonére w3 Hiuxnero Hos-
ropoga B Auamy 25 mionA, Tak utobel 26 Mions HAYATE KYJIBTYP-
HEI OTAHIX Ha Mope. Henoabays HHGOpMAIHOHHBIE CHCTEMBI B
HaTepreTe, NpeafioUTe €My BO3MOXKHBIe BADHAHTH IIepenéra.
Hcenonwsya cepBHCHE Ana paloTHI ¢ KapTaMH, IIPOAOEKHTE Map-
HIPpYT K3 IOKOJB AOMOH W ONPEAeJHTE €ro JIHHY.

BrimonanTe mo ykasaHMIO YUHTeJd 3aJaAusa B padoueil Terpanu.

A MNogroroBbTe COOBLEHUE

a)
6)
B)
r)
a)

«Beb 2.0 — "za»” m "npoTHB”»
«910 Taroe Beb 3.0?»

«YT0 TAaKoe BHKH?»

«QbsayARle CePBHCEHI»
«eonHpOPMATITHOHEHBIC CHCTEMBI»
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MuTepecHble caiTbl

mail.ru — mopran ¢ 6ecnAaTHON IAEKTPOHHOH HOUTOH

mail.yandex.ru — 6GecnnatHan SAHmgekc-mOuTa

ritlabs.com — nouroBaa nporpamma TheBat

mozilla-russia.org — GecniaTHag mnoutoBada nporpamma Mozilla
Thunderbird

drive.google.com — o6mauynoe xpanwiunle maHABIX Google Drive

disk.yandex.ru — obmaunoe xpasnaume aaaasix Judexce Huck

cloud.mail.ru — obnxaunoe xpamumuine aaHubplx O6aaxo@Mail.Ru

MpaxTnyeckue paboTbl

BEImosHKUTe NpaKTHYecKHe paGOTHI:
Ne 2 «Cnyxoer HeETepuerar;
Ne 3 «HMudopMaIMOHHEIE CHCTEMBI?,

§6

BeG-caiiTbl
Kawueavie caosa:
® cTaTU4YecKHe Beb-CcTpaHHIE ¢ Bef-mpHIOMEHNE
* JUHAAMUYECKHe BEG-CTpPaHAHIBLI ® CKPHIT
¢ asuk HTML * CHCTEMA VIODPABJIEHHA COAep-
¢ pe(-nmporpaMMUpOBAEHE HumuMm (CMS)
® XOCTHHT
Beb-cTpanmubl
Be6-calit cocrouT m3 Beb-cTpaRHL. Bef-crpaHMOB — 3T0 O0BIYHBIE

rexcToBhIe tatfiner (B ¢dopMaTre «TOABKO TeKCT», aHIJA. plain text).
Adasg Toro urofel ONMpeAECTUTS: CTPYKRTYPY AOKYMeHTa (3aroaosyxmu, ab-
ganbl, COMCKM M Ap.), ucnoiabayioT assik HTML. 910 uMeRHC A3BIK
PasMETKH, & He NOJHOLUEHHBIH A3SBIK NpOTrpaMMHDOBAHHA: B HEM HeT
mepeMeHHEBIX, OHKJOB, BeTRJIEHHHA, Nponeayp H GYHKIRIL

Mcnone3ya ADOMNONHUTENbHBIE WCTOMHWKW, BBIACHATE, OT KAaKWX CnoB M
ofpazoBano cokpaweHne HTML.

B sgnike HTML mcoone3yoTca KOMAHABL 0COOOTO THIA — TOTH,
CyIlecTBYIOT TorM AJiA BEIJEJEHNs 3ar0JIOBKOB, ab3anes, cmuckoB. C mo-
MOIIBED TABIOB B BeS-cTpAHKIE AO0ABNANIT DPHCYHKY, 3BYKH, AHHMAITHIO,
BAAEO, KOTOPHIE XPABATCA Ha cePBEpe B BHIE OTIAeNbHEIX ¢aiinor. Yacto
LA AOTONMHUTENBLHBIX JaHHBIX Ha caiite cosaaTcda crelMaIbHBIE KaTa-
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JIOr¥, HAIPpHMEpP PHCYHKHM MOTYT OLITH PASMeNIeH:sl B KaTanore images,
3BYKOBEIC W BHAeodaiinm — B Karanore media (puc. 1.15).

index.html

sunset.jpy trea.jpg laugh.wav movia.flv

Puc. 1.15

Bpaysep, NOJIy4MB OT cepBepa 3anpolneHHY Beb-crpaduny, obpa-
faTbIBaET €€ TeRCT M BRIBOAMT wadopManii Ha 3KpaHd B yaobHON ansa
yejoBeka ¢opme. BeTpeTHB KOMAHAB ANA BCTABKH AONOJHHTEJIBHBIX
JaHHBIX (HampuMep, PMCYHKOEB), Opaysep 3ampalllHBAeT HX C cepBepa.
Takym obpazoM, AJS MOJHOH 3arpysgH Bef-CTPAHHMIEI MOJKET OTpe-
foBaTbCA HeCKOJbKO ofpainenu#i (3anpocog) K cepsepy.

0 Ha seb6-cTpaHMue pa3MeleHnl 5 PUCYHKOB (KaxAablilt B BUWOE OTOENb-
Horo ¢aiina), 2 3asykoBhix ¢ailna M 4 CCLIAKM Ha BWOEO HA cepsepe
youtube.com. CkonbkQ 3anpocoB HanpasuT Spayaep Bed-cepsepy?

HecMoTpa Ha CYIIECTBYIOLIHE CTAHIAAPTH AsnKa HTML, pasHbie
Gpaysepsl MOIYT IO-DA3HOMY IOKASHIBATE OJHY H TY Ke Beb-cTpadu-
uy. ITosromy mpodeccnoRaibHBIe PA3PaGoOTURKH 06A34TENBHO HPOBE-
PHIOT, 4TOOBI CAWT BRINIAAE], N0 BOSMOMHGCTH, OAHHAKOBO B PASHEIX
6paysepax (9T0 cRONICTBO HA3BIBAKWT KPOCCOPAY3IePHOCMELIO calima).

Be6-cTpaHHub! MOKHO PA3ACJUTH HA ABA THMNA:

s cmamuyeckie BeG-cTpaduubl (OHM OOLIMHO HMMET pacIIMpeHHA
hAtm umma html) XxpaHATCA Ha CepBepe B NOTOBOM BHAE;
e Junamuyeckue Beb-cTpaHHIR (¢ paclINpeHUAME php, asp N

Op.) — NONHOCTHI0 HJIH YACTHYHO CO3OAIOTCS HA& CepBEpe B MO-

MEeHT 3amIpoca.

m Mcnonb3ya AONOAHWTENEHBIE WMCTOYHWKM, BRISCHWUTE, HA KAKWMX A3bIKAX
NporpamMMUpoOBaHnUA HanucaHsl ApHamuueckue seb-cTpaHuvuel C paclm-
penuamu php, asp, py, pl.

CraTHyecKkHe CTpaHHIBI MeHbIIE HAUrPYKAIOT CepBEp H OwbIcTpee
3arpy:XamTcd, MOTCMY 4YTO HX TEKCT IOJHOCTBIO TOTCB, 4 CEepBepy
OCTAETCA ODPOCTC HepecaTh ero o ¢erTu, OXHAKO OHU He OO3BOAAIT
paboOTaTh ¢ M3MEHAKINMMHCH AaHHLIMH: BLIOpaTh HHGODMAITHIO H3
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0asbl JaHHLIX, N0GABKTH KoMMeHTSpER K dororpadmamM, OOCTPORTH
TOCTEBYI0 KHHry W T. I. KpoMe Toro, aada Toro sTo0m mOmAep)KHBATH
caliT (BHOCHTh HGMEHEHHAA B €ro Colep:KaHme W An3aliH), HyXeH KBa-
aabuIHpoBAHHEE paboTHMEK, sHawiu# aAssik HTML a cmocobHEBIM
HCIPABAATL Kox cTpamull, CrarmdyecKHe BebG-cTpAHMNE MOJMKHO HC-
NOJL30BATE HA HeOONBIINX calTaX-BH3HTKAX, COAEPIKHMOE KOTOPHIX
M3MEHSETCA TOJBKO ABTOPOM.

JduEAMIYEeCKHEe CTPAaHHIOELI -— 3T0 (PalNbl, KOTOPbIe COACPIKAT IIpo-
rpaMmmbl. B peayasTaTe paGoOTHL 9THX NpPOrpaMM cTpouTcs Bel-cTpa-
muna ma Aspike HTML. Koraa ceprkep monyuaeT 3aIpoc Ha TAKYIO
CTpPaHHIlY, OH BLINOJHSET COAEPMKAINYIOCA B HeH nporpammy. Ilpu
3TOM MOJKHO SArpY’KaTh MHboOpManuio K3 6asbl ZAHHBIX, XpaHAIIEACA
Ha cepBepe, B Zo0aBAATh B GA3Y AAHHKIX MHGPOPMAIAIO IIOJL3OBATE-

JA — PHCYHKH, BHIE0, KOMMEHTADHKH,
TlpaxTHuecKH BCe KPYIIHLI¢ CAMTBEI COCTOAT H3 AMHAMHYECKHX Bel-
crparnn,. OaHAKO cosfaHKe AHHAMMUYECKOro BeG-caliTa — ROCTATOYHO

CIOXKHAA 3aja4Ya, AJA PEIIeENA KOTOPOH HYKHO (KpoMe 3HAHNA A3bI-
ka HTML) yMeTh IpOrpaMMHDPOBATE HA OZHCOM M3 CEPBEPHBIX AIBIKOB
(PHP, Python, ASP, Perl).

Kak npapuno, auAaMuGecKue caliThl paboTalT 3HAUKUTEJILHO MeZ-
JeHEHee, YeM CTATHYECKHE. JTO CBA3AHO C TEM, UTO CepBepy IpPE IO-
JY4YEeHAHA Bampoca Heo0XoZuMo o0OpaTHTHCA K 0ase JAHHBIX, TNOCTPOHTD
SANPOLIEHAYI0 CTPAHANY B IAMATH M TOJAbKO IIOTOM IEPECHATE €€ IIo
CeTH HA KOMITBIOTED KJIHEHTA.

NocTpoiATe B TeTpagn Tabnwuy, B KOTOPOW CPaBHWUBAIOTCA AOCTOUHCTBA
W HEeOOoCTATKMU CTATUYMECKUX U JAHAMWYSCKAX BBG-CTpaHMLl..

Be6-nporpaMmmmpoBaHue

BeG-nporpaMMHpOBaHHE — 3TC OPOrPaAaMMHpPOBAHHE AMHAMHAYEC- 0
KBx caiitoB B Hareprere.

PeayabraT paBoThl Be(-mIpOrpAMMHCTA — 3TO BeS-IIPHAOKEHHE,
T, e, OporpaMMa, obecreumBawmas padory caiTa.
Be6-nporpaMMHCTEL paspalGaATBEIBAIOT ABA THIOA NPOTPAMM:
e cepBepHBIE, KOTOpHe palGoTaloT HA Be(-cepBepe;
¢ KIHEeHTCKHE, KOTOPHE BHIICAHAITCA B Opayiepe HA KOMIILIOTEpe
NOAL3OBATEJH,
Nnst coamarusA cepPBePHEIX NpPOrpaMM ucnons3yioT aAsuiku PHP,
Python, ASP, Perl. Hx musyueHme BBIXCOANT 3a PAMKM INOKQJIBHOFO

Kypca.




“ KoMnbloTepHble cetu

KareHTcKHe OpOrpaMMbl, KOTOPH€ BHeADeHBI B Bel-cTpaEUOEL,
numyT Ha AskiKe JavaScript. Takoii Doaxol 4acTO Ha3bIBAIOT ANHA-
mudeckiM HTML (aprn. DHTML: Dynamic HTML). Ero ocHOEHAA
neJr — oO0ecHeudHuT: UHMEPAKMUBHOCMb, T. €. COeJATh TaK, ITOOBI
BeO-CTPAHHIIA PearMpoOBasia Ha ACHCTBHAA IOJL3OBATENA.

IIporpamma Ha aseike JavaScript HasbIBaercs COeHAPHMEM WJIH
CKPUITOM.

Cxpunr, nnu cuenapuii (aHria. script), — 5T0O NpPOrpaMMHRIA KOA
ONd ABTOMATHIAIHH KAKOH-TO OIIEpAHN IIOJEB30BATENHA.

C IOMOIOBIO CKPUIITA MOMKHO H3MEHATh COfepKuMoe u obopmMieHne
BeO-CcTPAHHUIE B OTBeT HA AeMCTBAS TOIL30OBATENH, HAODpHMep:
* 3AMEHATH TEeKCT, oopMAeHHe, PHCYHKH;
CTPOHUTL MHOIOYPOBHEBEIE BBINAAAIONIHE MEHIO;
CKPBIBATE M OTKPBIBATE JaCTH CTPaHHIDLI;
NPOBEPATE BaHHBIE, BECASHHEE TOJB3OBATEIEM;
BEIODOJHATL BEIYACJACHHA U T, A.

Ncnonb3ysa AONCAHUTEALHLIE WCTOMHUKK, BbIACHWTE, Ha KAKOM eLlé
A3LIKe KpoMme Javascript MOXHO NMWcaTh CKPUNTHl Ha Beb-cTpaduuax. B
YEM HEOOCTATOK 3TOMe A3bika?

Cucremobl ynpasneHnsa CanTom

Jns ynpabBaeHud GoapmuMu cafiTAMM OPHMEHAKIT CHCTEMLI YIPAaE-
aeana cairom (CMS). Tax HaswparwTca MHGPOPMATHUOHHLBIE CHCTEME,
MORROAAIOMINE PeSAKTHPOBATE comepikanmne caiita (Do0apAATE, H3Me-
HATP H YIANATE MaTepuanbl) Ge3 smamma aAseika HTML.

Mcnonb3ya AonofHUTENbHBIE WCTOYHWKM, BbIACHWTE, OT KakWX CHNoB
o6pasoBaHo cokpaweHne CMS,

CMS — »T0 HaGop IpOrpaMM, HANMACAHHBIX HA CEPBEPHOM HAIKI-
ke, Hanpumep Ha PHP, Ha caitre, xoropmii mcooassyer CMS, ecTs
ODaMeabh agMuHACTparopa. C MOMOINBIO aTol TAHeH AGMHHHCTPATOPD
caiita MoxKeT HZOGABIATH, PeJAKTHDOBATE H VIAJATE MATEPHANLI HA
caiite 0e3 NMpPHBJeIEHNA CHEIUAJIHCTA.

HenonessoBaane CMS sHAYUTEIRHO yCKOPAET CO3faHne u o0Cay-
upaHue cairra. Pazpaforunky He HYIKHO JVMATE O TOM, KAK BEI-
Oupars mrpopMADUIO H3 Oa3B] JAHHEIX HAH CHeJATH (PopMy AJA OT-
OpaBKY TIHCEM, TIOTOMY YTO CHCTEeMa DTO Y)e yMeeT OeJaThk. BMecTo
BTOr0 OH MOMeT Cpasy SAHMMATECHA cOZep:KaHneM K oQopMJIEHHEM
caiiTa. Bremuuit Buj caiiTa H3MeHAeTCH ¢ NOMOILIBIO IMAOAOHOE, B
KOTODEIX 2348JAHO PACHOJOMKEeHHe U popMJIeHHE 3JIeMeHTOB Beb-cTpa-
HNIL,




Beb-caiTsl m

Hahpute B8 WMHTepHeTe HassaHua OGecnnatHeix CMS K cospaiite B Te-
Tpagu Tabnuuy anpecoB CaiiTos, OTkyAa 3T CMS MOXHO 3arpysuTs.

PaameleHne canwra

O6pr9HO BeO-CaliTel COBAAOTCA AJS TOTQ, UTOGEI KMX MOXHO OBLIO
NPOCMATPHEBATE ¢ JIOOOre KOMIOBIOTepa, EMeIOmero BHIXon B HATep-
Her. IlosroMy caiiT HY:KHO pasMeIlATh HA KOMIBIOTEpe, KOTOPHIH
noakaiodeH K HHTepHETY KpYIJable CYTKH.

KoredHO, MOMKHOC XPAHWTE CAHT HE MHHCHKE CBOErQ AOMAIIHErO
KOMIIBIOTEPA, HO HTOT BAPHAHT HMEeT MHOI0 HeJOCTATKOB:

¢ gecrabuibHOCTE KaHajma cBAsn ¢ HETepHeTroM, Hampumep npH cbo-
AX IHTARHA;

* KOMIOBIOTEP ACJIKEH OLITH HOCTOAHHO BKJIIOYEH;

* Had KOMOBIOTEpPE HY/KHO YCTAHOBHTHP M HaCTPOHTH Beb-cepBep —
OporpaMMy, KOTOD&H OPHHHMAaeT 3anpockl GpaysepoB ¢ APYrux
KOMNBIOTEPOB M BO3BPALIAET HM HYXKHLIe BeG-cTPAEHIIE;

* BAM OPHAETCA CAMOCTOATENBRHO OPraHHIOBBIBATH 3AIUTY caliTa oT
B3JICMITTHKOB, BPEJOHOCHEIX IIDOPDAMM H CeTeBBIX ATAK.

ITosToMy 4"alnie BCcero caiThl HAXOLATCA HA CepBepax KoMmaHuit, xo-
TODBIE OKASBIBAIOT YCIYIrH XOCTHHIA, T. € DPA3MemjaloT caiiTel, 3aHH-
MAKTCA HX OBCAYRMBAHMEM M OTBEYAIOT 34 COXPAHHOCTE JAHHBIX.

Mcnonsaya OOMNONHUTENbHBIE WCTOYHWMKK, BRIACHUTE, 4TO Takoe DDoS-
aTtaKka Ha cawT.

Kax npaBuiio, XOCTHHI — 10 IJlaTHAd YCayra, €€ CTOHMOCTB
34BHCHT OT BRIGpaHHOTO Tapumbroro miada. TapnadHLIE naaB onpeae-
AsfgeT MAKCHMAJBHO AOMYCTHMEIA pasMep caiiTa, BOBMOMKHOCTB CO3Ja-
HEA THHAMHYECKHX CTPaHHI, NOAAEDP:EKY pabGoTel ¢ GasaMH A2HHBIX,
KOJHMYECTBO aAPECOB SJEKTPOHHOHI IMOYTH B T, I,

CymecTBYIOT OecnIaTHBIE XOCTHHIE (HanpmMep, UCOZ.ru), rie
MOMHO pasMematTs ¢BOM caiitel. <«Ilaaroii» 2a pasmMenieEne calToB
CAYIKHT PEeKJIaMA, KOTOpAA ABTOMATHYECKH BCTDAKBACTCA B KaMAYIO
peG-CTpaHUILY.

Hamte Becero ¢aiiybl 3arpykalOTca Ha caidT no nporokoay FTP.
Baamensny caliTa BBAAETCA HMA HOIB30BATENS (JIOTHH) M 1IaPOJIB
ana Bxoga Ha FTP-cepBep XOCTHHrOBOM KoMnanmn. C DOMOMBIO
CIenHaNbHEBIX nporpaMM — FTP-kIBeHTOB — MOMHO pafoTaTh ¢
tdailtnaMpr ¥ DankaMP Ha YAIEHHOM cepBepe TAK e, KAK Ha CBOEM
KOMIOBIOTEpe: CO3JABATE M VAANATh OANKH, CHKAYHBATD (aljbl HA
CBOH KOMIBIOTEpP, 3arpys:xartp $aiapl Ha cepBep, NepPerMeHOBBIBATEH
A yAAJNATh HX.




KoMnbloTepHsle ceTtu

CpaBHuTE TapudHbie NNaHbl HA HECKOALKUX Ppa3HbiX XOCTHHrax (no yxa-
33HWIO yyrTensa).

HaihauTte B WHTEpHETE CTATUCTUKY WCMNOAL3OBAHWA TPEX CcaMmbiXx NO-
nynapHeix geb-cepsepos. MOCTpORTE B TETPAOM NO 3TMM AAHHLIM Kpy-
roeyio guarpammy. He 3alyasTe, 4TO KpoMe aTUX TpEX Ceprepoe eCTb
ewé w1 apyrve.

BriBOADbI
¢ BeG-cTpaHuna — 9TO TEKCTOBHIA (aiin, HAIWCAHHHNA HA A3BIKEe
HTML.

PaaiudaioT CTaTu4YecKHe W AWHAMWYECKHe BedD-cTpaHWIhI,
CraTAdeckue CTPAHWUILI XPAHATCH HA cepBepe B FOTOBOM BHAE M
cpasy mepeialoTcd KIHEHTY OO €r¢ 3alpocy.

JumaMAvYecKNe CTPAHNOLI CO3JAIOTCA B HOAMATH CcepBepa IIOCJe
HNOJYYEHHA SANpOca; MX MOMCHO HCOOJB30BATb IAd paboTtm ¢ fa-
3aMH ZaHHBIX. JJuHaMpdeckue cafiTel 0oJbIie HATDYMRAIOT cepBep
u paboTalnT MeAleHHee, YeM CTATHUECKHE,
Bef-porpaMMHEpOBAHEEe — 3TO NPOrpaMMHPOBAHNEe JHHAMMYECKHX
caiitoB B Huorepuere. Pesyaprar paboThl BeG-IporpaMMucTa —
aT0 BeG-IpHIOMKeHIE, T. €. OporpaMMa, ofeclieunBalOIiada paboTy
caiita.

CkpunT, wiay cuedapuii, — 3TO NpOrpaMMHBIR KOX AN aBTOMA-
TH3AIHE KaKOi-TO omepamnuH IOJB3OBATEIA.

CucreMa ynpabsiaenusa caitom (CMS) — s5T0 mporpamMa, KOTO-
pas CONEPKHT MHCTPYMEHTH AJA A00ABNEHHA, peAaKTHPOBAHASA
u yzaneEns wmHGopMAaUnMHd HA caiite.

XOCTHHr — 3TO YCJAyTa II0 PasMEIIeHWI0 caiiTa Ha cepBepe, KOTO-
PRI Bce BpeMsl MOAKAIOUYEH K CEeTH, B ero obCIy»XHBAHMIO.

HapucyitTe B TeTpagu UHTENNEKT-KapTy aToro naparpada.

Bonpocol U 3apaHnA

1.

2.
3.

4.

5.

Kak Bml aymMaeTe, mod4eMy PHCYHEKH Ha Bed-caiiTe o0RIYHO coxpa-
HAIOT B OTASJBHOM manke?

MoxHO Ju IpOCMaTpPHBATL BeG-cTpanuiy Oe3 Gpayaepa?

Kax B gyMmaeTe, moueMy pa3Hiele Opay3ephl MOTYT OO-PA3HOMY
TDOKASBLIBATE OOHY M TY e BebG-cTpaHumny?

Ilouemy Gonplnne caiiTHl JeJAlOT HA OCHOBE AMHAMHUYECKHX CTPAa-
HAL?

Kak BH aymMaeTe, KaKue HeJOCTATKH HMMENOT CHCTEMH YODaBlIeHWUHA
caifrom?




H3awlk HTML

6. 3a cuéT gero 3apabaTLIBAOT OECIJATHEIC XOCTHHTH?

7. Halinnre 8 AHTepHeTe MEGOPMAIINIO O TOM, JIOIH KAKUX COEIIH- m
AJLHOCTER YYACTBYIOT B CO3TAHEN Bel-caiiToB.

8. Obcyaure ¢ yUUTeJIEM H OJHOKJIACCHHKAMH Boupoc <lInsaitn caii-
TA — HeJb HIH CPeAcTBO?».

9. CoanmaiiTe caiiT BalIero Kiacca HA OeCILIATHOM XOCTHHIEe, KOTOPBIH
penionbayver CMS (Hanpumep, Ha NCOZ.ru).

10. BeInoaHuTe D0 YRA3AHMK YUMTeld 3afaHus B paboueil TeTpamu.

NMoarorvossTe coobuweHne

a) «IIpodeccua — sweb-mporpaMmucTs
0) «CucreMnt ympasieHud comep:KUMBIM caiita (CMS)»
B) «XocTHHT Beb-caiiToB»

MpaxTuueckan padorta

BrinonanTe npakTHseckyo pabory Ne 4 <«Beb-caitTii».

§7
A3bik HTML

KmovyesBsie cnoBa:

e T3r * rMnNepcchinka
& KOHTRAHED ® CrMUCOK
s aTpUbyT

MpocTeiniana cTpanmua

Bef-cTpaHuua — 3TQ TEKCTeBbIA thailn B (opMaTe «TONbLKO TeKCT», KOTOPLIA
MOXHO pPepaKkTUpoBaTh B RIOGOM TEKCTOBOM pefakTope, TakoM Kak BaokHOT
8 Windows. 3toT daith gonxeH nMeTb pacwiupenue htm wnu himi. [BoRHOR
wen4ok Ha 3Havke draidna oTkpoiBaer ero B Gpaysepe.

Kak Bbl yxe 3HaeTe, 83wk HTML — 370 A3mK pasMeTku OOKyMEHTA.
KomaHob f3blka HTML — r1ort — 3aknioqaloTea B yrnoBble ckobkn, BCE
CUMBOSIbI BHYTPM YIAOBbiX CKOOOK CYMTAIOTCA KOMAHOAMM W HA SKpaH He
BLIBOQATCH.

HCI'IOﬂbSYFl AONOAHUTERBHDbIE WCTOYHWKW, BLIACHWUTE, YTO O3HAYaeT aHr-

Nwidickoe cnoBo lag.




“ KoMnbloTepHBle ceT!

©

MpocTeAwan BeG-CTPAHMUA COCTOMT M3 ABYX TIr0oB: HaYMHaeTCA C OTKPbi-
Bawwero 1ara <html> M 3aKaHYMBAETCA 3AKPLIBAOWUM TIrOoM </html>:

<html>
</html>

Takue napbl TArOB OOPA3YIOT KOHTERHEPHl: 3aKPLIBAKILMA TAr OrpaHU4MBasT
06GnacTe AeMCTEMA OTKPLIBAIOWErD. 3akphIiBAOWMIA TAr BCeraa Ha4YvHaeTcsl
3HaKoM «/» (NpAMOA cnew, oT adrn. slash).

B 3anvCaHHOW Bbille CTPaHWUE, KPOME TIroB, HET HWMKaKvX OAHHLIX, No-
ATOMY, eCnv OTKPLITh €& B Gpay3epe, Mbl YBUOAWUM NYCTOE none.

Pa3bepém Teneps GoNge CROXHEIA NpUMep. HMuxe mul BUOUmM Koh eeb-
CTpaHwvupbl, a Ha puc. 1,16 — ed& eun B OGpayaepe.

<html>

<head>

<title>leppaa cTpaumua</title>
</head>

<body>

[pueeT!

</body>

</html>

Ilpeeet!

Puc. 1.16

3pecek nBa 6noka cogepxartensHoi wHdbopmaum — Hagnucwu «Mepean
cTpaHvua» U «fpueeTl». MNMocMOTpeB Ha kOA, MOXHO 3aMETWTb, YTO OH pPas-
6UT Ha pgBe 4acTu KoHTerHepamw <head> u <body>.

Mepean 4YacTe (koHTeiHep <head>) — 3TO roNOBHAA YACTb CTPaHWULI.
Tam paszmew@eTtca cnyxebuan uuigopMaums, HanpyMep KNIOYEBLIE CROBA W
OnNMCaHMe CTRaHWMUbE AN NOMCKOBBIX CUCTEM, KOOQWPOBKA CWMBOMOB U T. N.
B Hawem npumepe 3AeCh BCEro OAMH aneMeHT — <title>, B HEM 2anu-
CbiBaloT HasBaHWe CTpaHWubl.

Hailaute Ha puc. 1.16, B kakoM MecTe BeD-CTPaHWUbLl BLIBOAWTCA TEKCT
M3 KoHTeWHepa <title>.




Aseixk HTML K4

Conepxumoe anemeHTa <title> — ouvyeHb BaxHaA wHOpMaUMA, Ha
KOTOPYI} NOWCKOBLIE CUCTEMBI CMOTRAT B NEpPBYyI0 odvepenb. 103TOMY HyXHO,
4TO0bl ATOT TEKCT KaK MOXHO TOYHEE OTPAXAN coaepxXumoe Beb-cTpaHuubl.

Bropas {0CHOBHAaA) 4acTe CTPaHWMLL PACrOnOXeHa BHYTPWU KOHTeHepa
<body>. B Hawem chyyae Tam HaxoauTes CTpoka «[IpuBeT!», KOTOPYIO Mbl
BMAMM B OKHe Opayaepa. B npumepax, kotopwe GyayT NpyYBOAWTLCA ganee,
Mel GyAeM NUcaTh TONBKO TO, YTO COAEPXWMTCA B KOHTelHepe <hody>.

Mcrnonsaya ACNONHUTENbHEIE WCTOMHWKW, MNepeseguTe Ha PYCCKWA A3bIK M
aHrnuiackue cnoea head, body w title.

3aronoBku

B sizbike HTML ecTe cneuuanbHbie T2rM An8 BblAEeneHMA 3aroNOBKOB PasHbIX
YPOBHER:

<hl> — 3aronoBOK AOOKYMEHTA;
<h2> — 3arcnoBoK pa3gena;
<h3> — 3arcnoeoK Nogpa3gena;
<hd4> — 2arofoBOK naparpada.

Nepaa Oykea <«h» B Ha3BaHWWM TIra CBRA3AHA C AHMWACKMM  CROBOM
header — saronoBok. BoT Kak BbLIMMAGUT TEKCT G 3AronCBKaMv OBYX YpOB-
Heil (puc. 1.17).

T'anasa 1. Hadopmanmun

1.1. Yro Taroe aapOpManna?

Bagauit, e ¢ @ ¥ obpab ]

WHGOPMATIHH, IRA0BEKY APHXOLHAODE PELIATL DO BCO BPEMOHA. ..

Puc. 1.17
Ana atoro TpebyeTcA HANUCaTh TakWMe KOoMaHAbi:

<hl>Tnapa 1. Muedopmauma</hl>

<h2>1.1 YTo Takoe mMHbOpMauma?</h2>

B3amauy, CBARBAHHEHE C XpaHeHMeM, nepergaudeil

u obOpaboTkoM MHGOPMALMM, HEeNOBEKY INPMXOIMIIOCH
pemaTe BO BCE BPEMEHa. ..

OfpatuTe BHUMAHWE, YTO Mbl HWMOE HE YKa3anu, Kak WMEeHHO od¢op-
MWTL 3aronoBKK (Kakoi wpudT 1 OTCTYNEI MCNOAL30BaTe M T. .). bpayaep
NPUMEHAET TO COPOpPMNSHUE, KOTOpPOE YCTAHOBREHO B €rc HaCTpOWKax no
ymonyanmo (T. e. onA Cny4an, xorga odopmMnesve He 3a0aH0 ABHO).




- KoMmnbioTepHble CeTn

Kak Mbl BUOMM, 3aronoBkv BbIAENSIOTCA XUPHLIM WPUGTOM YBEAWMEHHO-
ro pasmepa v BLIDABHMBAIOTCH NO NEBOMY Kpao. EcnM, Hanpwmep, 3aronoBok
BOKYMEHTA HYXHO BbIPOBHATE NO LEHTPY, WCMOML3YIOT Takylo 3anuchb:

<hl align="center">I'naBa 1. HHbopmauma</hl>

3aeck Tar <hl> coaepXuT ewd AONCAHWTENLHOe CBOWCTBO, MAM aTtpubyTt
align. ATpubOyTol TArOB 3aNWCHIBAINT B OTKPLIBAIOWEM T3re BHYTPW YrNOBbIX
ckofok. 3Havenue arpubyTa yKasblBaloT NOCNe 3HAKa PABEHCTEA B KABLIMKAX.
Ansa 3aronoBkKOBE UCNONLAYIOT TPWU TuNa BupaBHMBaHWA: left (O ymonda-
HUIO), center u right.

m NCnone3ys AONONHUTENLHBIE WCTOHHHUKW, NMEPEBEONTE HA PYCOKWA R3blK
aHrnuilckne cnoea align, left, center w right.

A63aubl

AGaay 8 A3bike HTML BeigenaeTca KoHTerAHepoM <p> (OT awrn. paragraph —
abzau) — puc. 1.18:

<p>

B mkoJne yunuTcAa 70 ueynoBeK.

OcrankHue 430 yUeHMKOEB BaJIALT IOypaka.
</p>

<p>

CKONbKO BCEI'C YyYEHMKOB B 3ITOM MKOJE?
</p>

% T QOcTep «3anauHnns L |u|-x_|

B mkone yumrea 70 wenoeerx. OctansHeie 430
YYICHHKOB BANAKT IYPaKa.

CKOABKO BCEr0 VYeHHKOB B sTo¥ mkomae?

Puc. 1.18

No ymony4aHwio abzaupl OTAENAIOTCHE ApPYr OT Apyra A0NONHUTENLHbIM
MHTEPBRAIOM, OAHaKD abzauHoro oTcTyna («KpacHOW CTpoku») Bpaysep He
penaer.

Ana BuipaBHMBaHMs CTPOK abszaua B Tar <p> MOXHO noGaensate arpubyT
align, kak ana 3aronoekos. Kpome yxe ynomAHYTHIX BAPMAHTOR BHIPaBHW-
BaHMA (left, center, right) ANA WWPOKUX TEKCTOBLIX KONOHOK 4acTo
UCNoNbL3YeTCA 3Ha4eHne justify — BbipaBHMBAHME NO LWWPWHE.
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Kak HyxHO ocdopmiuTe Ons BeG-cTpaHvuw abzau, ¢ Tekctom «Pacla m
sunt servanda> C BblpaBHMBAHWEM NC nNpaBoMy Kpaw? Hailgute nepe-
BOJA, 3TCFO BbIPEXXEHWA HA PYCCKMIA A3LIK.

Ana Toro 4ytoBbl NPOCTO NepPeirT HA HOBYID CTPOKY, HE HAYMHAs HOBLIA
abzauw (kak npyu 3anucK CTUXOTBOPEHWH), HYKHO WCROMb30BATH HenapHbIA
Tar <br> (puc. 1.19).

M BeuHen1 Ooti! TlokOM Ham
TOJBKO CHUTCA <pbr>CKEOS3b
KPOBE M IRUIL...<br>JleTur,
JIETHMT CTenHasa KoBeIIMLA
<br>U MHET KOBHJIb...

(] A Bmosc «Ha none Ky mucnocks

W peunnii Goit! Ilokoil HAM TONBKO CHETCA
CxB03b KPOBb M THLIb...

Jlerar, nernT crennan KobGraroa

H MBéT KOBHAL...

Puc. 1.19

Kak HyxHO odopmuTe Ha BeG-CTpaHuvue TpEXCTPOHHOe CTUXOTBOpPEHWe
anonckoro noata P. Kowo (nepesopn B. Mapkosa)?

CxBO3b yparaHa pesB,
Korma »OpoxmMT BCA KpPOBJA,
Urxans CJelleH 3BOH..

Wcnonbayn [ONONHWTEANBHLIE MCTOMHWKM, BLIACHWTE, KaK HasbiBaeTcA M
3TOT XaHP MO3sWK.

Mnepccbinku

MREPCCHINKA CBA3LIBAET ANIEMEHT BeG-CTPaHWUL C APYFUM  OOKYMEHTOM.
MNEPCCLINKKM NO YMONYAHWID BbIAEAAIOTCA CMHMM LBETOM W NOAYEpKUBAIOT-
cA. LipeT nocewéHHbX rMRepcchIoOK W3MeHseTCA Ha ¢roneToBulit (4TObbI
NoOML3OBaTeNs BUAEN, roe oH yxe Boin).

Ana co3gaHua rNepccbinkv B Aabike HTML cnyxut 13r <a> (0T aHra.
anchor — skopk). Ero atpubyt href (oT auwrn. hyper reference — runep-
CCbiNKAa) YKA3biBaeT Ha AOKYMEHT, KOTOpbliAd aomkeH OubiTk 3arpyxeH nocne
wenyka Ha rvnepccelnke. Hanpumep (pwe. 1.20):




KoMnbeloTepHbie ceTr

Mepexon HAa
n - |-
<a href="newpage.html”> ] romepersumca L=
HOBYI CTpaHMuy</a>. Tepexo Ha mosyso crpammmy.
Puc. 1.20

Q6paTMTe BHMMAaHWe, 4YTO aOpec CBASAHHOID AOKYMeHTa (newpadge.
html) B okHe Bpaysepa He suaeHl), a Ha akpaHe NOABASETCA BblAeNeHHoe
COOepXMMOEe KOHTEHepa (TeKCT «HOBYIO CTpaHuuUy»).

Mockoneky B atpubyte href ykasaHo Toneko wmaA ana, a He ero
nonHsil aapec, Gpaysep GyneT nckaTh AOKYMEHT B TOW Xe nanke, roe Ha-
XOOWTCA CTPAHWLIA CO COLINKOW,

Ccoinka Ha ¢arn info.htm B nanke news s3anuweTtcs B BMAE:

<a href="news/info.htm">Unpopmauua</a>.

JBe TOYKM 03HAYAIRT BLIXQA M3 KATAnNOra «HaBepx», B POAMTENLCKYIO Nanky.
Harnpumep:

<a href="../../news/info.htm">Hudopmauma</a>.

B atom cnydyae am noucka ¢akna info.htm HYXHO BT Ha Aga YPOBHS
BBEDX N0 AepeBy NanoK v 3aTeMm BONTH B Nanky News.

BGe pacCMOTPEHHbIE BLILLE MMNEPCCLINKW — AOKAABHBIE (MECTHLIE), T. €.
OHW BenyT K ¢dainam, HaxoaAWMMCA HA TOM Xe cepeepe. BHewHss ccbinka
npeacraBnAeT coboi NonHuii agpec pokymeHta — UAL, koTOpbIfi BKNOYaET
MPOTOKON [OCTYNA K JaHHBIM, MMS Cepeepa, MankiM v Mma Camoro LoKy-
meHTa. Hanpumep:

<a href="http://example.net/news/info.htm">WubopMaLms</a>.

Ecnu vma nanku 1 ¢daiina He ykasaaHo, CObiAka BEAET HA MABHYI0 CTPaHWULLY
canra:

<a href="http://example.net/">I'naBHas cTpaHMua</a>,

Odopmute Ha A3wke HTML runepcceinky ¢ Tekctom «Mudopmaumss,
KOTOPasA CCbIIAeTes Ha:

a) ACKYMeHT rmoreinfo. hitm B TeKywien nanke;

6) pUCYHOK more.png B nanke images;

B) rMaBHyI0 CTpaHMWy caWTta moreinfo.ru;

ry apxvB songs.zip B nanke downioad Ha caiite moreinfo.ru.

1) Ero obbqHO MOMHO YBUAETH B CTPOKE COCTOAHHUA B HUKHelt uacTh okHa Gpay-
3epa, ecNH HABECTH YKAZATEJE MBIIIX HA IHOEpCCHIIKY.




Asik HTML R4

Cnucku

B Aasbike HTML moOXHO wcnonb3osaTh SBa BUMOA CNMCKOB — MapKUpOBaHHbLIE
(kaXObiid 2NEMEHT OTMEYeH MapKepoM) W HYMEepOBaHHbIe {C YMCNOBOW wnK
GYKBEHHOW HyMepaumeit).

MapKupOBaHHMIA CNUCOK NPUMEHAETCA ONA NEePEevMUCNEHUA INEMEHTOB
MHOXECTBa, Korga ux Mnopaaok He eaxeH. B fAswike HTML od ctpoutca ¢
noMoweio Tara <ul> (or advrn. Unordered List). Kaxgwli 3anemeHT cnucka
BNOXEH B KOHTelHep <1i> (oT adrn. List tem) — puc. 1.21:

J |j KTo MaET B noxon? L—‘-_I_L

<ul>

<1li>»Baca</1li> ® Baca
<li>Hera</1i> ¢ Ilers
<li>Konsa</li>» e Kona :J
</ul>

Puc. 1.21

Ecnu nopapok nepedYvcneHvs 31eMeHTCB BaXeH, NPHUMEHAETCA HYMe-
poBaHHbIl cnucok. B azeike HTML ana 3Tol uenn WMCNONB3YIOT Tar <ol>
(oT anrn. Ordered List). B octansHOM O OpPMNSHUE QHEHb NOXOXE HA Map-
KMPOBaHHLIA CNUCOK (puc. 1.22):

<ul> . Ij ramisy
<li>Jercrmii cam</1i> 1. Hercknii can
<lirllkona</li>
. . 2. NIrona
<li>Yupepcurer</li> 3.y
</Ol> . HHBCPCHATET
Puc. 1.22

HMCnone3ya ACNOCAHUTENbHLIE WMCTOMHWMKW, MNepeBeovTe Ha PYCCKUA A3bIK M
aHrnuiackue euipaxenna unordered list, ordered list, list item.

Haioute owmbkn B odopmneHur cnucka Ha eebG-cTpaHuue:

<lir»BacHeuoB</1li>
<ul>CypuKkoB
<lizmrrB</1i>
</ol>




“ KoMmnbioTepHble ceTtn

PucyHku

PUcyHKM xpaHATCA Ha BeO-cepBepax B BUAE OTAENbHbIX ¢ainoe. Bpayaepbl
ymeiT pafotate ¢ Tpemsa ¢$opMaTtamMu pPacTpoBbix pPUCYHKoB: GIF, JPEG w
PNG.

Pucynkw B opmate GIF npumeHaoTea Ana KOQUPOBaHWA YETKMX WN30-
BpaxeHUid (Cxem, yepTexel) MNu Mefnkux geraneil, umerwmx He Gonee 256
useToB. PucyHkn B dopmaTte JPEG vucnonbayioT Ana xpaHeHwa waobpaxe-
HWA C pasMmbIThiMK MPaHULAMK OOBLEKTOB, Hanpumep d¢oTorpadpuii. Popmar
PNG Obin cozpaH ana zameHbl ¢gopmara GIF, ero MOXHO NPUMEHATL ans
M300paXEHWA ¢ NONYNPO3paYHbIMKe 0BNACTAMM.

Ana Bcraeku waobpaxeHwa B kon BeB-CTpaHMuBl MCNONL3IYETCA Henap-
HEIA Tar <img> (o7 aHrn. image). Ero arpwbyt src (o7 adm. source) 3a-
BadT nma daiina, HanpuMmep:

<img src="night.jpg">

3701 haitn Bpayaep OGypeT uckaTte B TOW Xe nanke, rae Haxoautca eel-
cTpaHuuga. MOXHO, Kak WU Npy CO30aHMW rMNepcCLINOK, YKassiBaTk OTHOGU-
TeNbHBK NyTb K danny:

<img sre="../../images/night.Jjpg">
WNW paxe sarpyxaTb KapTuHky ¢ apyroro seb-cepsepa:
<img src="http://example.com/images/night.jpg">

Mo ymMonuaHwio PUCYHOK BCTABNAETCA NPAMO B TEKCT KaK OaHa «60nb-
waa Oykea» (puc. 1.23, a). Ana Toro 4tobnl YCTAHCBKUTL ODTEKAHWe TeKCTOM,
ucnonb3ayioT arpubyr align:

<img src="night.jpg" align="left">

Ana aroro arpubyrta Yale BCero UCnonbayior 3HaveHua left w right
(pvc. 1.23, 6 v B).

a) 0) 8)

ST e =3 3 I PN X £ [ I . €3
Lorem psum dolor st amet, consectann - Lorem ipram dolor st amet, consectztur A Lorem pou dolor it amet, consectetur =
adipisong eh=. Cras pulomar lacta feks ad_qp_lscu?g_eh Cras pulvnar lacona feh: | adiprseng el Cras pubvner laceva fehe |

i T R i WY ulnces Lorem ipsum wt ubnces Lorem psum e
or st amel, consectehn dolor =t atnet, consectatur g
ut ulinices ﬂloﬂmpm cmg el In et vanus adipeseang e I et vanue
dolor st amet, consectenr acdpssema uma Prom sodajes slementum cursus uma Prom sodales elementum curss
et In et varus uma Prow sodales - M » orcl qas mierdum ) M orct qus wterdum )
Puc. 1.23

BapuaHT ¢ BbipaBHWEAHWEM NO NEBOMY KPAKY CMOTDUTCA NAOXO, NOTOMY
yTo oTorpadua «CTyuuTCA» O COCEAHWIA TEKCT, NOAXOOMT K HEeMy BMNOoT-




flabk HTML K4

HYI0. YTOOK 3TOMO He MPOMCXOAUND, MOXHO ACGaBUTH OTCTYNBI C NOMOLBLID
arpubyTtoe hspace (ot aHrn. horizontal space) n vspace (0T aHrn. vertical
space):

<img src="night.]jpg" align="left" hspace="10" vspace="10">
3HaueHUA OTCTYNODB YKaz3aHu B nNukcenax. BoT uto noayvaerca (pwc. 1.24).

[ et ==

Lorem ipsum dolor sit amet, consertetur =
ackpusemg ebt Cras pulvmar lacama febs  _|

ut uknces Lorem spsum
- - dolor st amet,
consectetur adipiscing

eit In et varus wma
Prom sodales elementm cuzsus =

Puc. 1.24

Bpay3ep MOXET ONpenenvTo pasMeps PUCYHKA TONBKO TOraa, Koroa oOH
aarpyadT ero ¢ cepeepa. Mo3ToOMy cHavyana BMECTO pvcyHka Ha Beb-crpa-
HULUE NOABARETCA HeGonblOi NPAMOYTONbBHWUK, KOTODLIA NOTOM 33aMEHAETCH
n3oBpaxeHuem. MNpn 3TOM pasmepel NoAs, OTBEABHHOID PUCYHKY, MEHRAIT-
CA, OCTANLHOM MAaTepuasn Ha 3KpaHe TOXe CABUrAeTCH, 4TO HeygobHO ansa
Aonb3oBaTena. OagHako ecTh NPOCToe pelleHuwe 3Toil nNpobneMss — 3apa-
Hee ykasars Opaysepy pasmepsl pucyHka (arpubyrsl width — wupmna v
height — suicora):

<img src="night.jpg" width="800" height="600"
alt="Hour Ha Jazore">

ATpMOyT alt (aHrn. afternative} 3a0a8T TEKCT, KOTOPLIA NOKA3bIBASTCH Ha
MECTE PMCYHKA, NOKAa TOT e He 3arpyxeH. Kpome Toro, sHaueHve arpubyta
alt yu4wTbiBalOT MOWCKOBLIE CUCTEMBI.

PUCYHKM Q4YeHb 4acTO CAYXaT rMnepcceinkamu. Ana atoro T1ar <img>
HYXHO MOMECTUTb BHYTDbL KOWT@AHEPA-CChiNKW <a>, HanpMMmep:

<a href="gallery.htm"><img src="night.jpg" border="0"></a>

ATpuByT border (avrn. border) yCcTaHOBNEH PaBHLIM HYMIO ANA TOrQ, YTOOLI
yOparb CUHIOID PaMKy, KOTOpPaA MOABAAETCA NO YMONYaAHWUIO BOKPYr PACYHKA-
CChIMKN.

Mcnonb3ys AONONHWUTENbLHBIE MCTOMHWKW, MEPEBEONTE HA PYCCKMIA A3bIK M
aHrNMickMe cnosa M BblipaxeHwna image, source, align, vertical space,
horizontal space, alternative, border.




3anvwure B TeTpagy TINL C NOMOLWBK KOTOPOro MOXHD nobasuts B

Beb-cTpaHuLy:

a} pMCYHOK dawn.png w3 TekyLLen nankm;

6) pvcyHOK sunny-day.jpg W3 nanku images ¢ BblpaBHHMBaHWEM NO npa-
BOMY Kpaio;

B) pvCyHOK beatles.jpg w3 nankv img ¢ caWnTa mysongs.ru, pasmeps
pucyHka — 450 x 338 nukceneid, BuipaBHWBAHWE NO NPABON MPaHMU-
ue, samewaiowinin tekct — «fpynna burnas.

BuiBOADLI

» Beb-cTpaHvua — STO TEKCTOBbIA daiiln B dopMare «TONBKO TEKCT», KO-

TOPLIA MOXHO PEAaKTHPOBATL B JIIOGOM TEKCTOBOM PeaaKTOpe.

Ana pasmertkn Beb-crpaHil, McnonbayeTcs A3ek HTML. KomaHau A3bika
HTML (rarv) saxnouaoTca B yrnossle ckoOkn. Tarn moryT coAepxark
AONONHWTENbLHLIE CBOWCTBA — aTpWByTbI.

MapHble Tarmk — KOHTEelHepLl — COCTOAT M3 OBYX vacTei: oTKpbleawoLein
W 33KPLIBAOWEN. 3aKpbiBaAOWAA HYACTb HA4YMHASTCA 3HAKOM / (NpAMOA
chsw).

CylLeCTBYIOT CneuuancHele Tarm gns BbiAeNeHusa 3aronoexos, abaaues,
CNWCKOB, MTMNEPCCHINOK, BCTABKWU PUCYHKOB.

Hapucyiite B TeTpaan uHTENNeKT-kapTy 3TOre naparpada.

Bonpochl M 3383aHMA

w

N oo ok

. Na xakmx geyx Gnokoe coctout seb-crpaHnua?
. Tlouemy HyXHO BHMMATENEHO BLIBMPAETE HA3BAHWE CTPAHULLI B KOHTEM-

Hepe <title>?
OGbACHWTE, HTO HENPAaBWNLHO B TAKOW 3anwvcH:

<hl><h2>»Ba)HLI1 MOoMeHT</h2></hl>

OTtkyaa Opaysep «yaHaéT», kaKk ohOpMIATL 3arofOBKM M MNEpPCCLINKN?
Kak oTaWYnTe B TeKcTe BeG-CTPaHWUBl NOKANbHYIO CCbINKY OT BHELUHER
(ra ppyroi ca@T)?

B xakmx cnyyaax nydwle MCNONe30RATE HYMEPOBaHHEIE CNUCKA, 4 B Ka-
KUX -— MApPKUPOBAHHBIE?

BbiNONHUWTE NO yKa3aHWIO yuuTens 3agaHns B pabousii TeTpaam.

Z\ PNoaroroeuTe coobuienne

a) «Tabnuuw B A3wke HTML»
6) «QdopmneHne CTpaHWubl C NOMOWLID CTUNER»
B) «[pymepsl UCNONLACBAHWUA Javascripts




HAavik HTML

HTepecHbie CaAThl

htmlbook.ru — caliT ona 1ex, K10 Aenaer calThl
javascript.ru — y4yebuwk Javascript

NpakTuyeckue padoTnl

Boinonhute npaktuwdackue paboTo:
N2 5 «[pocTasa seb-cTpaHuua»;
N2 6 «[MNepCChINKK, CNMCKKU 1 PUCYHKW»,

S0P k rnase 1 n3 EAnHOR koanexuun undpoBbIX
obpasoeaTencHbiX pecypcos {school-collection.edu.ru)

duznueckas TOOOJOMMSA CeTH

I'apauTnpoBaHHAS HOCTAEKA. IIpHHUNAN rapaHTHPOBAHHON AOCTABKH
Hemorerpanna IP-agpecanun

IP-agpecanna. Mackn noacetrn

OcHOBHEIE KOHUenOEH. YHCIIOBEHIE H CHMBOJBEBIE HMEHA
Oprasuzanoud IPOCTPAHCTBA MMEH

Cnyx6m cern HurepHer

Heropna HHTepHeT

§7




MNaea 2
MATEMATUYECKA4A JIOTUKA

§8

Jlornka n KoMmnsrOTEPDLI

Knroueevie cnosa:

JIOTHKAa

dopmasibHAsA JIOTMKa
JIOTUYECKOEe BLICKa3bIBaHUE
ajrebpa JIOTUKH
JIOTUYeCKHe IlepeMeHHLIe

JIOTUYeCcKas oIeparus
omepanusa «HE»
omnepauus «W»
onepanusi «UJIN»
Joruyeckas Qpydaxrius

Y10 Takoe BbiCKa3biBaHue?

B 6GBITY MBI 4YacTO MCIIOJB3yeM CJIOBA «JIOTH-
Ka», «JormdHo». Jloruka (OT JpeBHerpedecKoro
AOYIKOC — HAyKa O pacCyXAeHHH) — 3TO Hay-
Ka O TOM, KaK NIpPaBUJILHO PAacCyAaThb, AeJaTh
BBIBOZBI, JOKAa3bIBaTh YTBEPIKIEHUA.
B ecTecTBEHHOM A3BIKE PAaCCy»KICHUS CBA3A-
HBI C CAMBIMM Da3HBIMHM INpeJMeTaMH M IOHSTH-
MU, ¥ IIO3TOMY HM3y4aTh MX JOCTATOYHO CJIOXK-
HO. JlpeBHerpeueckuii ¢unocod Apucroreis
HauajJ u3ydaTh OOI[Me MpPaBUJa TOCTPOEHUSA
NPaBUJIbHBIX BBIBOJOB M3 W3BeCTHOI WMHQPOP-
MalMu, KOTopasa cuuTaeTca ucTuHHON. Takasa
JIOTMKa Ha3bIBaeTcs (opMajbHOM, OHA H3y4YaeT Apucrorens
HCTHHHOCTb M JIOXKHOCTB JO2Uudeckux evickagol- (384-322 po H.3.)
6aHLIlL, OTBJIEKASACh OT UX COJEPKAHUA.

Jloruueckoe BBICKa3bIBAHHE — 3TO IIOBECTBOBATEJIbHOE mnpenJio-
JKEeHHe, IIPO KOTOpoe MOMXHO OAJHO3HAYHO CKa3aTb, MCTHUHHO OHO
HJIN JIOXKHO.

I/ICHOJIL3y.H 9TO oIIpeneJyieHHne, IIPpOBEPHMM, MOXHO JIM CUMTaATh JIOTH-
YeCKMMH BBICKa3bIBAHUSAMHU CJlIeAyIoIIe IIPpeaJIOKEeHHUA:

1) Ceitvac npé€t poxapb.
2) Buepa xupadbl ynetenn Ha cesep.



3) bern ciopa!

4) KoTtopbiin 4yac?

Noruka n komMmrsioTepsk

5) B ropopne N XuB&t 6onee 2 MUNANOHOB 4YENOBEK.
6) Y kBappata 10 cTOpoOH, 1 BCe pasHble.
7) Uctopus — WHTEpECHbLIA NpeaMer.

3mech BBICKA3bIBAHUSMU SIBJIAIOTCA TOJIBKO IpenJiokeHus 1, 2 u
6, ocrajmbHBIle He noaxonmAT mnojn onpeneineHue. Ilpenjyosxkenus 3 u 4
He NOBECTBOBATeJbHBIE (IPU3BIB K OeicTBUIO M Bompoc). IIpensosxeHue
5 cTaHeT BBICKAa3LIBAHUEM TOJIbKO B TOM cJjydae, ecau N 3aMeHUTH
Ha Ha3BaHME KOHKPETHOIO ropozia. ¥YTBEpPXKJAeHHEe 7 KTO-TO CUUTAET
UCTHHHBIM, a KTO-TO — JIOXKHBIM (HET OJHO3HAYHOCTH), €r0 MOXKHO
6osiee ctporo chopmysupoBath B Buie «Ilo mHeHmio N, ucropusa —
WHTepecHbIiT npeaMer». [ Toro 4ro6bl OHO CTaJI0 BHLICKA3bIBAHUEM,
HYKHO 3aMeHUTh N Ha MMs 4YeJIOBEKa.

Ncnonb3ys onpeneneHne, NpoBepbTE, ABNAIOTCA MU NOMMYECKUMU BbiCKa-
3blBaHNAMU NpennoXxeHua:

1) Nowaan ensaT ceHo.

2) Kapety MHe, kapeTty!

3) The pacnonoxeH KanHmH Hoc?

4) Bocemblo Tpy — gseHaguaTtb.

5) MporpamMmunpoBatb O4EHb NPOCTO.

Ox. Bynb
(1815-1864)

Jlormka ¥ KOMIBIOTEPHI TECHO CBA3aHBI.
B knaccuueckoii (opManbHO JIOTMKE BBICKA3BI-
BaHHE MOJKET OBITb MCTHHHO WJIH JIOXKHO, TPETUM
BapuaHT uckaoudaercsal). Ecim 0603HAYUTL HMCTHH-
HOe 3HayeHHe eAUHHUIIeH, a JIO’)KHOe — HYJIEM,
TO IIOJIYYUTCS, 4YTO (hopMasibHAA JIOTUKA H3yda-
eT IpaBHJia BBHIIIOJHEHUS OIlepalnuil ¢ HYJAMH U
eIUHUIIAMH, T. €. C JBOMYHBIMH Kozamu. Oka-
3aJI0Ch, 4YTO BCIO 00OpaGOTKY ABOUUYHBIX HJAHHBIX
MOYKHO CBE€CTH K BBINOJHEHHUIO JIOTMYECKUX OIle-
pauuii.

Ba)kHBIH 11ar B 3TOM HAaIPaBJI€HUH CHeJjajl aH-
riuiickuil matematuk kopask Byas. Bynp Bnep-
Bble BBEJI B HAYKY JBOWYHLIE II€epeMEHHbIE, IIPHU-
HUMAaOIle TOJBbKO ABAa 3HAYEHUS — «HUCTHUHA» U

«JIOXKb», — U TPH OCHOBHBIe Jiorndeckue omepanuu: HE, 1, UJIN.
Kpome TOro, oH mpemioyKuj HPUMEHHTL IJIsi HUCCJIEeIOBAHHUA JIOTMUYEC-

b CymeCTByIOT HEeKJIaCCH4YeCKHe JIOTU4YEeCKHEe CHCTEeMBbl, HallpuMep Tpéxanaqnaﬂ JIO-
THKa, rae KpomMe «MCTHHHO» H <«JIOXKHO» €eCThb el.l.lé COCTOAAHUE «HEe OIIpenejyieHO»

(M1 «BO3MOXKHO»).



n MatemaTtvdeckas noruka

o

KHAX BBICKasblBaHHII MeTonanl ajarefpr. IToaike »TOT pasziien MaTeMaTHKH
OOJNYYNAA HA3BAHVE QaJazefpbt JOLUKU, UIN an2elpul 6biCKA3IbS8AHUL.
Euié ero HaswmIBaloT Oy.teeoit arzeOpoii (mo umenu Iox. Bynra).

A.nreﬁpa JOrHKHM — 3TO MAaTeMaTHYeCKHi anmnapar, ¢ IOMOIILIO
ROTOpOIC 3aIlHCEIBAIOT, YIPOMIAKOT H npeoﬁpaaymT JOTH4YeCcKHe
EBICKA3RIBAHWUA, BEIYHCJAHAIT HX 3HAYEHHHA,

Anrefpa JAOTHKH onpefeasieT IpaBWJA BHITIOJHeHHA omepauuii ¢
JOTUYeCKHMY 3HAYEHHAMH «JOMKb» H <HCTHHA». EciaH 0003HAYHTH
2TH sHayeHHdA xkak 0 u 1, To moaydyaercsd, 4TO ¢ NOMOIXBIO ANreOpEL
JOTHKH MOMKHO ONHCATH AJTOPUTMEI PAOOTEI ¢ ABOMIHBIMH NAHHBIMEH,
Hanpumep, TAK MOMXHO IOCTPOMThL 3AINOMHHAKIGHE JJEMEHTEI U BhI-
NONHATE apu(pmeruuecKkre neificTBusA,

Mcnonbaya ROMNOAHUTENLHLIE WCTOYHWKW, BLISICHWTE, KAK HasbiBanacb
OCHOBHAA HaydHasa paforta [x. Byna v B kakoM rogy oHa Obina Hanu-
caHa. Ckonbko net Goino Toraa y48Homy?

ﬂpoc‘rble M CNO)KHbIE BbICKA3biBAHUR

BrickaspiBaHHA OBIBAIOT HpOCTHIE H CcAOKHBIE (coctaBHEE). IIpocThie
BEICKASBIBAHWA HeJNL3sd pasfgeJuTh HA 00Jiee MeNIKHe BHICKA3RIBAHHA,
HaupuMep: «Cefuac upér noxAb» HAH «PopTouxka oTKpuITas, CHomx-
HEle (COCTABHBIE) BHICKABHIBAHHA CTPOATCA M3 NPOCTHIX ¢ IIOMONIBED
JOr'HYecKMX CBA30K — Jorudeckax onepanuii HE, H, MJIH.

B anrefpe JOTrHKH BBICKASBIBAHUA OOBMUHO 0003HAYAIOTCH JATHH-
ckuMH OyxBamu. Takmm 00pasoM, MEI YyXOAHM OT KOHKDETHOTO COHED-
MKAHUA BHICKA3LIBAHWHA, HAC MHTEPECYET TOJBKO HX HCTHHHOCTh HAH
JaoxHOCTE. Hanmpumep, MOXKHO 00603HAUYNTL OYKBOit A BHICKa3LEIBaHHE
«Celiyac HMAET ZOKIL», a OYKBOI B — BHICKaselBaHHe <«POpTOUKA
OTKPBEITA%.

Tak KAK BRICKAZLIBAHUA MOTYT OBITh UCTUHHEIMH KW JAOHCHHEIMU,
BBeIEHHEIE CHMBOJBL A W B MOMHO PACCMATPHUBATL KAK JOTHYECKHE
nepeMeHHBI¢, KOTORLIE MOTYT MPMHHUMATE ZBA BOSMOMCHEIX 3HAYUEHHSA!
«J03b» (0) U ¢ucTHHA» (1). N3 HAX CTpPOATCA CJHOMCHbIE BBICKASLIBA-
HUA:

He A = HeBepHo, 4TO ceifuac HAET AOMIb.
A u B = Cefivac HAéT ROXKAL H OTKPHITA (OpTOUKA.
A nan B = Ceiiuac upér ZoxabL MIH OTKpPbITa (opTOUKA.

Ecan u ppyrue Joruveckme onepanumu, €Ho HE, U nu UJIH wuc-
OOAB3YIOTCH danie Beero., ORA3LIBAeTCH, ¢ HX HOMONILIC MOXMCHO BEI-
pasuTs, mMoOGVIc JOTHUECKYIO ONMEpPAIIMIO, IO3TOMY STH TPH OINepalyH
MOX{HO CUHTATE OCHOBHEIMH, GA30BRIMH, H TOBODAT, 9YTO OHH COCTAB-
JaAwT OasHc.




Jlornka W kKoMNbIOTEPLI m

PaznugHnie YCTDOfICTBa KOMIIBIOTEPA CTPOATCA Ha OCHOBE 2JIEeMEH-
TOB, BRIOOJHAKOOIMNX Jormaeckme onepanun HE, U, UJIH.

Mpu BERBeREHHLIX Bbiwe OGO3HA4EHMAX A U B 3anuunMTe Ha PYCCKOM A3bI-
ke BbiCKa3blBaHWSA:
a) He B; 6) (ne A) n B; B) 4 mnu (He B).

Apu Tex xe 06o3Ha4YeHVAX 3anuuMTe B CMMBONLHOM BMAE BLICKA3LIBA-
HUA:

a} «HeBepHO, 4TO celvac WAET OOXAb WU OTKPBLITa GOPTOHKa».

6) «HeBepHo, 4TO celuac MOET O0XAbL WNKM 3akpeiTa GopTouKa».

Onepauus HE

Onepauna HE yacTo HasHBaeTCA OTPMUAHHEM HJIX HHBepcuei. B an-
refpe JOTHKM ECEro B4 BO3MOMHBIX zHayenva (0 m 1), nmostromy
JornyeckKoe OTpMIIAHHE — 3TO IePeXof OT OJHOr0 3HAYEHHs K JApPY-
roMmy: or 1 k 0 nan BaoGopor. Ecnu BHICKABHIBAHHE A WCTHHHO, TO
HE A noxno, n Haobopor.

MCI'IOJ'Ib3yF| AONOAHUTENLHDbIE WUCTOMHWKKW, NepeseauTe Ha pyccmﬁ A3bIK
cnoBo inverse, oT KOTOpPOro Npou3owno CnoBo «MHBEPCHA».

Onepauuw HE obossayalor 4eproilt cBepxy, Hanpumep: A.
B mMKOJBFHOM aNropUTMHYeCKOM fA3biKel) aTa onepanusa obGosHauaeTcsa
CJIOBOM H@, 4 B A3BKe nporpammupopaHua Ilackane — aHIVIMACKHM
c¢1oBoM not.

Hcnonbays AONONHWTERbHBIE WMCTOYHWMKW, HarauTe apyrue obo3HauveHus
onepaunv HE.

Onepauuw HE wMoxxHO 3a3aTh B A
BHfle Tabnunm= (puc, 2.1),
ITta TabIMna COCTOHT M3 ABYX wacreii: 0
cleBa TMepeuncJATCA Bce BOSMOMKHLIE T
BHAYEHNS MCXOAHOH BeamuyuHB (HX I
Becero asa — 0 m 1), a B mociegHem
croafle BANMCHIBAIOT PESYJbTAT BEHI- Puc. 2.1
OoJHeHHA JOTHUYecKoll omepanumu aua
KAMAOr0 M3 3THX BapuaHToB. Taxasa Tabimua HasniBaeTcs TabGaH-
e MCTHHHOCTH JIOFHYecKoii onepannn. Tabiauna HCTHMHHOCTH 2a8a6T
Ro2uneckyn PyHryuwo.

He A

D BenovManmM, uyTo MEI AOTOBOPHIAHCE HA3HNBATE €I'C IIDOCTO «aJll"OpHTMH‘iech{ﬁ
H3BIK® .
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0

Jlornueckas PyHEUMA — 5TO TPABHAC NPeobpPa3OBAHMSA BXOAHBIX
JOrUYeCKHX 3HAUeHMH B JOMHYeCKOe 3HAYEHHe-Pe3YJbTAT.

WNcnonb3ys tabnuuy MCTUHHOCTM Ha puc. 2.1, onpegenuTe, Kak MOXHO
YNpoCTUThL BbipaxeHue He(He A). Paccmotpure o0a BapuaHTa: Koraa
A =0 nkorga A = 1. Caenalire BLIBOA.

Onepauus M1

H3 aByX OpOCTHIX BHICKA3ZEIBAHME A B B (manpuMmep, A = Ceiliuac
HAET goxAb, B = MopTouxa OTKPLITA) MOMKHO COCTABUTH CJAOMKHOE
BHICKASEIBAHHE A M B. Brickasuipanne A H B HCTHHHO B TOM H
TOABKO B TOM cJayuae, Korga o0a BEICKASHIBAHHWA, A M B, HCTHHHH
OIHOEPEMEHHO.

Jua noanMannAa onepaunun WM MomxBHO
TIIPEACTARUTE cefe TMpOCTYIO CXEeMY, B KO- W

TOpOil ANA BKIKUEHHSA JAMIOUKH HC- 4
NOAB3VIOTCA JBa BHEIKJIKUATENA, COe-
JUHEHHBIX HOCIenoBaTentEO (pHc. 2.2).
Yrofpr aaMOoO4YKa 3aropeiach, HYKHO
06A3aTeIbHO BHKIIOYNATE 00a BBIKJIOUATE-
aa. Bmeere ¢ Tem, YTOOBI BBIKJIIOTHTH
AaMOOYKy, OOCTATOUHO BHIKJIOUHTE JIIO-

&
—emo- -

Goif U3 HUX. (-_\_,\
Onepaunsa W (8 oramuue or HE) BEHI- -/
NOJMHAETCA ¢ JByMA JIOrMYecKMMH 3Ha- Puc. 2.2

YeHHAMH. B aJIropuTMHYecKOM H3BIKE
cucreMnl KyMnp onepanus H obosmauaercs caoBom m, a B Ilacka-
ae — cjaoBoMm and.

Mcnonb3ys oonNONHMTENBHBIE WCTOYHWKW, haiauTe apyrie oGo3HaveHus
onepaumn M,

B Tabauie MCTHHHOCTH omepauny U GyaeT yie He oguH cToJfer
¢ HUCXOAHHIMM AANHLIMM, & [ABA, Mbl O003HAUMM HCXOJHLIE AAHHEIC
kak A u B. Yucao ¢cTpox Taxke BHpOC-
Ao, ¢ 2 a0 4, HDOCKOJIBKY C IIOMOINBIO
2 OHT MOMHO 3anHCATh 4 PasHBIX KOM-
OMHANHMK 3HaY9eHH# JBYX DepeMeHHEIX:
00, 01, 10 u 11. Kak creayver uU3 onpe-
JeleHna onepauun M, B nocaegHeMm
croabue 6ymeT BCEro OZHA eJUHHLA, NJIA
papnaETa A = B = 1 (o0a BbICKABHIBA-
HHA, A U1 B, NCTUHHEL OZHOBPEMEHHO) —
puc. 2.3. Puc. 2.3

B AunB
0

[=

- = oo |
- o | =e

[




Jlornka u KOMMbloTEPbI m

M3 3HadeHuih A u B 8 Kaxaoll cTpoke atol Tabnvubl COCTABLTE ABOWY-
HOE 4YUCAO W 3anuuKTe ero B ASCATUYHOW cucTeme cyucneHws. lodemy
CTpokn B Tabnuvue pacrnonoXeHbl UMEeHHO Tak?

JIerKko IpOBepPHTh, YTO STOT DPE3YABTAT MOMKHO IOJAYYUThH «O0BIY-
HBIM» YMHOMeHmeM A Ha B, mosromy onepanui ¥ HasmpBalOT JIOTH-
YeCKHM yMHOKeHmem. OHa uacTto o60oaHauaeTcA 3HAKOM YMHOMEHHS
(roukoii): 4 - B,

C Touky apeHMa oOHYHON MaTeMaTHKH, 3TA ONepaldsa BHIOHpaeT
HAuMeHbUiee H3 HCXOIHBIX SHaUYeHH. MaTeMaTUKH HCIOABIYIOT emmé
ofxHO HaapaHHe omepanuy U — KOHBIOHKIMA,

HMcnone3ya OONOAHWTEMLHLIE WCTOYMHWKK, BBIACHUTE, OT Kakoro cnosa M
NPoU30LWNo CNOBO «KOHBIOHKUWA» U 4TO OHO oOo3HavaeT.

C noMoniei TAGAMIE HCTHHHOCTH MOMKHO YIDOINATEH JIOTHUECKHE
BeIpaykeHuA. Hanpumep, paccMoTpHM BbipasxkeHne A u 1. Ilo Tabanue
HCTHHHOCTH HAa pHC. 2.8 moaydaem:

nmpu A = Anl=0munl 0
npu A = 1: Anl=1nl1l-=1,

MooKkHO 3aMeTHTh, 9TO B JHOOM CIydae DPe3VJIBTAT COBHOanaer ¢ A,
mostomy A u 1 = A,

Hcnonbays Tabauuy UCTUHHOCTM onepauvn M, ynpocTuTe BbIPaXeHUS:
a)An0, 6) A n A; 8) A u (He A).

Onepauns UMU

Brickasupaaue A mam B (manpumep, «Ceifiuac ujer AoMIbL UiIu 0
dopTOUKA OTKPBITA®) HMCTHHHO TOTAA, KOQAA MCTHHHO XOTA OBl

ONHO K3 BXONSANMIMX B HEro BHICKASLIBAHHH MIM o0a OJHOBpEeMeH-

HO,

B agroputmmyeckoM asmke omepanua WJIH obozHadaercs caoBoM
HmM, a B aseike Ilackands — aHrJmiicKumM CJIOBOM OF.

Mcnone3ys OONOMHUTENLHBIE WCTOYHWMKW, HakauTe apyrue o6o3HaveHun m
onepaumin A,

Jlna noammaaus onepamun WJIA momuo npeactaBuThk cebe cxeMy
¢ ABYMA BBLIKJOUATENAMH, COEJHHEHHBIMH NapajiienbHo (puc. 2.4).
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| !
1 .1
L
] [1]
—=0
220B
Puc. 2.4

Yrobnl JaMIOuUKa Aropefach, AOCTATOYHO BRJIIOYHTE XOTA 0L OOHH
U3 BeRIKJAIOUYATENEH. Yrofbl BRIKJIIOUHTL JAMIOOUKY, HeoGxoaumo obasa-
TeJbHO BHIKJIIOUHTEL 06a. B Ta6auue MCTHHHOCTH OYAeT TOJBKC OIHH

HOAB — AnA Bapuanra 4 = B = 0 (puc. 2.5).
A B AwnwmB
0 0 LH
1] 1 1
1 LH 1
1 1 1
Puc. 2.5

Onepanmio MJIM Ha3pIBAIOT JOrHYSCKHM CIOKEHHEM, IIOTOMY 4YTO
OHAa IIOX0M¥KA Ha O0BYHOE MATEMATHUYEeCKoe caomeHme. [TosToMy oHa
yacro ofozHauaeTcd 3HAKOM clokeHudA: A+B. EguncreenHoe o1JIu-
yne — B OocJegHeill cTpoxke TabIWNE! HMCTHHHOCTH: B MATEMATHKE
1+1 paeHo 2, a B anrebpe JOrMKH — eAHHHIE.

MoxHO CUBTATh, YTO B pPEe3YILTATe NpHMeHeHuUA onepanmu HJIHA
M3 HCXOAHHIX 3HaueHWHl BLIOHpaercda maulforsiiee. lpyroe HazBaHue
2TOM OmepanuKn — AUILIOEKIHA,

HUcnons3aya AOMOAHWUTENBHEIE WCTOYNHWKW, BBIACHUTE, OT KAKOTQ ChoBa
NPOU3CLIAG CROBO «OU3BIOHKUWS» U 4TO OHO 0B03HAYaeT.

3anuwuTte B TeTPaau OTBETH Ha CReOylMe BONpPoChl.

— CKOABKO CTPOK B Tabnvue WCTUHHOCTY GYHKUMW C OBYMSA NepemMeH-
HEIMK?

— CKONbKO CYLECTBYET BO3MOXHBLIX BAPWAHTCB pacnpegeneHus Hynei
W eguHuL, B nocnegHeMm croabue?

— CKOMBKO MOXHO NPUAYMaTh PasivdHbIX NOTMHECKUX GYHKUMA ¢ ABYMA
NepemMeHHbIMN?

Mcnonsays Tabnuuy UCTUHHOCTU onepaumn K, ynpocTUTE BIPAXKESHWUA:
a) A vwam Q; 6)Avan 1; B Awnm A, ) A unau (He A).




Jloruka n KoMNbIOTEPL! m

BoiBoAbl

JIoTHYeCcKOe BLICKA3HIBAEHNE — 3JTO MNOBECTBOBATEILHOC IPERIIOKE-
HHUE, NP0 KOTOpOe MOMKHO OTHO3HAYHO CHKA3ATH, HCTHHHO OHO HJIH
JIOMKHO.

Anrebpa JOTHKH — 2T0 MaTeMaTHYeCcKHIl anmapar, ¢ MOMOIIBI KO-
TOPOro 3aMHCEIBAIOT, YIPOWIAIOT B OpPeoGpAaSYIOT JOTMYecKHNe BRICKE-
3EIBAHHA, BRIYHCAAKT HX 3HAYEHHA,

Jlormyeckaa GYHKIHA -—— 5TO NPaBUIO OpPeOOpPASOBAHHS BXONHBIX JIO-
THYeCKHX BHa‘IEHHﬁ B JIOTHYECHKOE JHAYeHue-ped3yiabTAarT.

Ecau BeICKA3LIBAHHEe A HCTHHHO, TO He A JT0XHO, H HA0GOPOT.
BricxaseiBanne A m B HCTHHHO TOria M TOJABKO TOrna, Korga ofa
BRICKAZHIBaHHUA, A M B, HCTUHHBI OJHOBPEMEHHO,

Bricka3elBaHHe A uaum B MeTHHHO TOrga, KOTAA HMCTHHHO XO0TH ORI
OMHO U3 BRICKa3uIBaHHHA, A wmau B, uam o6a OHH HCTHHHB OXHO-
BPEeMEHHO.

C momomsio onepanuii HE, B, NJIM MOXHO BHIpasuTh JW0OYI J0-
THYECKY) ONepallui), MOITOMY TOBOPAT, YTQ STH TPU OLEPAIMH CO-
CTABAAKT Gaszwc.

HapucyiATe B TeTpaAW WHTENNEKT-KapTy 3TOro naparpada.

Bonpocon u 3apanns

1.

2,

Q6bacHNTe 3HATUEHHA CJOB <JIOTHKAa», «(POPMANBPHAA JIOTHKAa»,
canredpa JOrHKH».
MoOKHO AH CYHTATH BBICKASLIBAHHAMHN 9TH OpefIciKeHHAT

1} He nmnaus, gesuoHka!

2) ITouemy a BOZOBOZ?

3) Kynure ciaosmrral

4) Kny6snkxa o4YeHb BRYCcHAaA.
5) Cymma X m Y pasHa 36,

Kax BH AayMmaeTe, s3adeM B Kypce HHPOPMATHKRH H3y4aeTcsa JNOTH-
Ka?

IMouemy B Tabamie MCeTHHHOCTH IAa onepanuyn HE e cTpokwu,
4 Ansa ApYrHX H3yYeHHBIX ollepallMii — deTwIpe?

CroabKo cTpoK B TalJHIle MCTHHEHOCTH BHIPAYKEHHA ¢ TpeMd Ie-
peMerHBIMU? C yeTripeMa? C nmarsw?

B rarkoM mopazke OOHYHC 3AIIMCHIBAIOTCA 3HAUEHUA IepeMeHHEIX
B TAOJHIIe HCTHHHOCTH? 3avyeM 3T0 HYMHO?

B uéM paznmume apmd)MeTHUECKOrO M JOTHYECKOrO CJAOMKEHMA?
BrimoJHBTe OO YHAZaHWI0O YVUUTeNA sagaHuA B pabodell Terpa-
oH.
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A Moprorosere coobweHue

a) «AadopMaTHKa H JIOTHKAa»

0) «Jlormgeckaa onmepanua ucrIgIaimee WJIIH»
B) «Jlormueckad omepalusg MMILIUKAIAA»

r) eJloruueckas onepamMua IKEUBAJICHITHA»

@ 50
Jlormueckue anemeHT bl

Kmovyesse cnoea:

s NOrMYECKWA 3NeMeHdT
s nNorMyeckad cxema

YcnosHblie 0603HauYeHnn

Bce yanbl kOMMObIOTEPE NOCTPOEHL! HA NOMMHECKWX JNEMEHTAX — 3NeKTPOH-
HBIX CXEMax, KOTOpble BLINOMHSIOT NCrM4eckne onepauyn. B npuHuune, ans
Tore 4to6ul cobpaTtb KOMMbIOTEP, AOCTATOMHO TONbKC 5a30BLIX NOTUHMECKWX
anementoB — HE, 1 1 U,
HY1cObl BCE MHXEHEepbl-KOMMbIOTEPLUMKN OQHO3HAYHO
A % A NOHAMANK CXeMbl Pa3NuuHbiX YCTPONWCTB, paspaboTanu
rocynapcTeeHHulid ctanpapt {(FOCT 2.743-91}), B KoTOpOM
onpegeneHbl YCNoBHbie CO03HaYeEHWA norvdeckyux ane-
meHToB. 3nemeHT HE ofo3Hadaetca NpaMoyronbHUKOM
C KPYXKOM Ha Bbixoae (pvc. 2.6).

Puc. 2.6

Onpegenvte, kaxkoil curHan 6yaeT Ha BbiXOOE B CXemaX, B KDTOPbLIX no-
crnegoBarenoHo coeauHAIoTCA: () asa anementa HE; (6) Tpy anemenTa
HE (puc. 2.7).

a) 6)

SRR R R

Puc. 2.7

CocraebTe TAOAULBE UCTUHHOCTH Ana obenx GOyHKLKWA,

& Onement MU obozHauaeTcs MNPAMOYIONbHUKOM CO
| AB 3HakoM & B BepxHe#i 4acTW. Y Taxkoro aneMeHTa ABa
BXO4a U 0AMH Bbixop {puc. 2.8).

= [




Jlornyeckne aNeMeHTH m

B WHOCTpPaHHOW nUTepaType NPWHATEl APYrMe YCHoBHble O503HAYEeHNS m
ONS NOrMYeckMx anemMeHTos. Mcnonbayda AONONHWTENbHLIE WCTOYHWKM,
BLIAICHWTE, Kak 0G03HaA4al0TCA 3a pyGexom noruuyeckue anemeHnts HE,

M u UIA.

UccneposaHune nornvyecKkux SeMeHToB

Ucnone3aya TpeHaxép (pe6-cTpanvuy element.htm), nocTpoiite Tabnuuy M
MCTMHHOCTH 3neMeHTa ¢ koaoBbiM MeHeMm NAND. CpasHute eé ¢ Tab-
aMueit MCTMHHOCTA onepaunn M. Kak ¢ nomMoweio

MIBECTHLIX Bam NOMHECKMX 3NMemMeHTOB cobpaTs sne- All A+B

meHT NAND? Kak 661 Bbl ero Hazeanwu? B —r—

Inement UNIN o603HavaeTca NpPAMOYTONGHUKOM C P 2
eOVHWLIE B BepxHel yacth {puc. 2.9). uc. 2.9

Ucnonb3ya Tpenaxeép (eeb-cTpanvuy element.htm Ha caiTe nopaepxku M
yiebHuka hitp://kpolyakov.spb.ru/school/osnbook.htm), nocTpoiiTe
Tabnuuy UCTUHHOCTK BNEMeHTa ¢ KOnoOBbiM MeHem NOR. CpasHute eé
¢ Tabnuueilt vcTmHHoc™ onepauyn I, Kak ¢ nOMOLWIBID V3BECTHBIX BAM
ROMWHECKMX 3NemeHTOB cobpate anemeHT NOR? Kak Gbl Bbl €ro Ha3eanu?

Ucnoneayn TpeHaxép, NOCTPOMTE Tabnuubl UCTUHHOCTU 3NEMEHTOB C KO- m
ooebiMn MMeHamu XOR v EQV. Kak 6w 8 Mx Hazeann?

Kak, ncnonwaya snemedHT XOR v apyrme w3BecTHbie BaM 3NEMEHTHl, No-
CcTpouTh anemeHT EQV? Hapucyiite cxemy B TeTpagM.

CKoNbkO CYLLECTRYRT PAINMHHBIX KOMOWMHAUMIA 3HA4YSHWA TPEX NOrMHYEeCKUX
nepemeHnbix? Ckonbko cTpokK GyneT B TaGnnmue MCTUHHOCTU NOMMMECKONA
CXeMbl C Tpems BXopaamn? B xakom nopanke Bol WX sanuwete?

MocTtpoiTe Tabnuly WCTMHHOCTM W 3aNULLMTE NOrMYEeCKYIO DYHKLMIO AnA
KKADA NOrMy4eckon cxemul (puc. 2.10).

a) 6)
&

c:|tu |ha-
n

0|bu |n=-
y

Puc. 2.10

Wcnonbaya TpeHaxép (Beb-cTpanuuy element2.htm Ha caitTe nopgepx- M
k1 ydebuuka http://kpolyakov.sph.ru/school/osnbook.htm), nocTpoiite
Tabnuubl NCTMHHOCTKM CXeM ¢ koaoBbiMKW vMeHamu KD v DK. CpasHute

ux ¢ Tabnuuamn UCTUHHOCTK, MOMYYEHHLIMW B NpeapaylweM 3anaHuu.
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MCrOne3yioT TAKXKE SMEMEHTHI, ¥ KOTOPLIX HEXOTOPLIE BXOfbl WM BbiXOAb
OTMENEHb! KPYXKAMM. 3TH KPYKKH 0003Ha4aloT O0NONHWTENBHbIe 3nemeHTu HE,
KOTOPLIE YCTAHOBNEHL HA BXOZEe WAW HAa Bhixode. Hanpumep, oxema Ha puc. 2.11,
a moxer 6bimb Hapucosana B noapotHoid dopme — Tak, kak Ha puc. 2.11, 6.

a) 6)
A A
| F 4 & F
B | B % j
Puc. 2.11

Ana kaxaoid cxemel (puc. 2.12) nocrpoiTe Tadnuuy WCTMHHOCTW WU 3anu-
W1Te NorMyeckylo GyHkumio. BoinonHute pabory B napax — OAWH EbINQN-
HABT 33JaHWA ANA MNEepBbiX TPEX CXEM, OpYrol — Ang nOCAeaHuX TPREX.

a) 6)
&_li
%

€)

F i\1’1_1'7'

Al&

B B
All

B

= >

€)

2)

| F

A
F ] F
B

bc|:h-
&

Puc. 2.12

Onpeaenute, KakMe NOMMMEcKUe CXeMbl BHINOAHAIOT OOHY U Ty Xe (yHK-
uMio. 3anuwMTe paseHCTEA, KOTOPLIE Bbl TONLKO 4TO OBHApYXMUAW,

BoiBOAL

* Bce y3anu KOMNLIOTEPa MOCTPOEHB! HA NOMMYECKNX SNeMEeHTaX — 3neKT-
POHHBIX CXeMaX, KOTOpPbIEe BbINOAHAIOT AOrM4eckue onepaluu.

s Ina Toro 4To6L cobpaTbk KOMNBIOTER, AOCTAaTOYHO Tonbko 6azcBbIX No-
rmyeckmx anemeHtos — HE, U, WNN.

¢ JnemeHTbl, KOTOPble BLINOAHAIDT norvdeckme onepauvv HE, 1 1 UK,
0603HAYalITCA Ha CXemMax NOrMYeCKUX YCTPOWCTB CReaviowum obpasom:

HE " WUIH
- Al A [T
Al % A A-B -] A+B
B | B

* Kpyxok O Ha exoge (MnNn Ha BbixQAe) anemeHta oboanavaer one-
paupio HE, NpUMEHEHHYID K BXOAHOMY (KW BbIXOOHOMY) CUrHany.

Hapucyiite B TeTpagv WHTENAEKT-KapTy 3TOro naparpada.




Apyrne noruyeckue onepauumn m

Bonpochbi M 3a/aHNA

BunonHuTe No ykazanvio yuvTens safaHus B pabodeil tetpaaw.

flpakTuyeckan paGora

BoinonHute npakrudeckylo paboty N2 7 «Jlormdeckme aneMedTbi».

§10 S
Apyrue nornieckue onepauum

Kmovyessie cnosa:

* AMNAWKALMA
& poKnovaiowee MIN
® 3KBUBANSHLWRA

Mbl U3y4yunw JBe nOrMYecKkme Oonepaumi ¢ asyMsa nepeMeHHbiMn — W on
MINH. CywecTeyioT v apyrue? M ckonbko wx?

B mabnuue WCTMHHOCTU NIDBOI NOMMECKOId onepaumn ¢ AByMS NepeMeH-
HbIMU BCEro 4YeThipe CTPOKW, W 3Th Tabnuus OTAWYAIOTCA TOMbKO Y4EeTHIRLMA
3HAYEHUAMKW PYHKUMK B nochegHeM ctonbue. MoaToMy MOXHO NPUAYMATH
gcero 16 = 24 paaNuuHelx NOrMUECKUX onepauuii ¢ ABYMA MNepeMEHHbIMM.

Ha ypoOkax MaTeMaTtMKv Bbl A0Ka3blBanM TeCpembl, B KOTOPLIX BCTPE-
YAnWChb BLIPAXXEHWS <«€CAW ..., TO...», «TOMOA W TONLKO TOrOA, KOrga...». 3Tw
CBA3KWM ToXe 0603HAa4alnT NorMMeckue onepaumu, € KOTOPbIMKM Mbl Celdac
¥ MO3HAKOMUMCA.

Umnnnkauyua

Cneso «MMNAMKAUMA> O3HAY3ET «CReAOBaHUEe» — W3 OAHOMD YTBEPXAeHWA
cnegyeT apyroe. ECnv UCTMHHO nepBoe, TO UCTUHHC W BTOPOe. Hanpumep,
BO3bMEM BbICKa3LIBAHWE

X = Ecan vpéT noxab, 10 FfleHa packpbiBaeT 30HTUK.
Ecrnv eesecTr 0G03HAYSHWUS ONA NPOCTBIX BbICKA3BIBAHWA:

A = NpeT poxae,

B = Ilena packpbiBaeT 30HTWK,




n MaremarTm4eckas norvka

TO MOXHO 3anucaTb BbiCKaabiBaHue X B CMMBONLHOM BUAE:
X =4 > B.
CTpenka enpaso 06503HaYaeT NOrMYEecKYIo ONepaumio <MMRUKaums»,

Wcnone3ys OORONHWUTENLHBIE WCTOMHWKW, BBIACHUTE, OT KAaKOFO WHOCTPAaH-
HOFO CROBA APOW3OLWIO CROBO «MMMNAWKAUMA>», YTO OHO O3HavaeT?

Tenept papaiiTe pa3bepEMcA, Kkorda Takoe BbiCKasbiBaHue OyOeT WCTWH-
HO, @ KOfga — NOXHO. Ecan aoxob MAET (A = 1) U JleHa packpbiBaeT 30H-
TVK (B = 1), TO MMNAMKALWA, O4eBMAHO, UCTUHHA. Ecnun xe npy aoxae JeHa
30HTMK He packpbina, vMMmnavkauus noxHa (M3 A He chepyer Bl).
A ecnn poxpa Het (A4 = 0)? Toraa o

A B  ASB COCTOSIHUK 30HTWUKA JIEHBI Mbl HWYMErD CKa-
r 38Tk HE MOXeM, NOTOMY YTO OH MOXET
0 0 ' 1 ObITE KAk 3aKpsIT, Tak U OTKPeIT. U B 060OUX
0 ] . ] CAydanx MMNAaMKaums Byaer UCTWHHA, NOTO-
! MY 4YTO HE HCKTIOHEHOD, 4TO U3 A chelyer
1 0 || 0 B (BO3MOXHO, 4TO, KOrOga noWgér aoxab,
| NeHa otkpoer 30HTUK). [OBOPAT, 4TO «U3
1 1 | 1 VCTUHBI CRefyeT WCTWHE, @ W3 NXW — YTo

Puc. 2.13 YroAHo».
Tafnua UCTUHHOCTA ORSpPaUMKM UMIMNAN-

Kauusi nokasaHa Ha puc. 2.13. Kak sugvm, a1a yHKUWA PABHA HYMIO TOALKO
ApY OQHOM 3HAYEHWWM WCXOOHBIX AaHHbix: 1 — 0 = 0, BO BCE&X OCTAaNLHbLIX
cnyyasix OHa pasHa 1.

O6bIMHO, rOBOPA «E€CAW..., TO...», MBl MMEeM B BUAY NPUMWHHO-CNEnCcT-
BEHHYIQ CBA3b, KOrAa OAHO Bbi3siEaeT apyroe. Hanpumep, «Ecnu ceetur
COAHUE, TO AYXKW BbICbIXai0T» (MMEHHO NOTOMY, Y4T0Q CBeTWUT conHue!). Wm-
AAMKAUWA HE roBOPWMT O APWHMHE W CNeaCTBUM, a NOKA3LIBIAET BOIMOXHOCTH
Takoi ceasn. Hanpumep, mMoxer GbiTb MCTUHHON VMNAVKaUWsA <eCnu cerogHd
BTOPHWK, TO InbOPYC NOKPLIT CHEFOM».

MMnavkauwa 4acTo WCMNONL3YeTcA NpV  pelleHMU NOrMY4ecknx 3anaM.
Hanpumep, $opMynvpoBKy BMAA «€ClM A, TO B» MOXHO 3anvcaTb Kak
A—> B-=1,

Mocrpoitre Tabnuuy MCTUHHOCTM AoruM4eckoin gpyHkuMn B — AD, CpaeHu-
Te @8 ¢ rabavueil UCTUHHOCTU dyHKUMKU A — B. BeinonHsiercsa aAv ansa
MMNINMKAUMKY NePeMeCcTUTENLHBIA 3aKOH {€Cnn NOMEeHATL Mectamv A w
B, 10 peaynutar He W3MEHAETCA)?

MocTpoitte TaSnvuy MCTUHHOCTU NOMMYECKOH hyHKUMK A+ B CpaeHuTe
e€ c TabavMuamMy VICTUHHOCTW W3BECTHbIX BaMm GYHKUWIA C ABYMA nepe-
MeHHBIMKU. Kakylo dopmMyny Bel Ceiuvac gokasanu?

D B oroii u CAEIYIOIINX TPEX 2AAAYaAX coxpaHaiTe nopagok cToabmor B Tabnuie
HCTHHHOCTH: B OEPBOM CTONOIE samdchIBaiiTe zHaveHHe A, BO BTOpOM — jHAYE-
uue B.
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MOCTPOHTE TAaBAMULY MCTUHHOCTU NOFMYECKOR GyHKUMM B — A. CpasHute
ed ¢ TabnuuamM UCTUHHOCTU M3BECTHbIX BaMm yHKUMIA C ABYMA nepe-
MEHHBIMK. Kakyio GopMyny Bul CeHdac mokazanm?

NocTpoiaTe TabGnauuy WCTUHHOCTHM NOrUuYeckKoid ¢ydkuun (A — B) u
(B —» A). Kak 6 Bbl Ha3Banw aTy GyHKUWIO?

AxBMBaneHyua

Tafnuua WCTUHHOCTKW, KOTOPYIO Bl NOCTPO-
MAKM B NOCNepHEM 3anaHnW, onpegensieTr
NOrMNECKYIO  ONepauMio «3KBMBANSHLUA»
(e& TaKXKe HaAZLIBAIOT «PABHO3HAYHOCTb® WK
«fIOMTMYECKOE PABEHCTEO»), KOTOpaa obo3Ha-
4aeTcA 3HakoMm <. STa onepauva cooT-
BSTCTBYET CBA3KE «TOROA U TONLKO TOrga».
BoickaawiBaHue A <> B UCTUHHO 8 TOM W

TONeKG B TOM CAyyae, KorAa A4 1 B paBHbl
(puc. 2.14). Puc. 2.14

_L_Lccb
o
_soc_si

icnonbaya AononHUTENbHBIE UCTOMHWKW, BbIICHWTE, KAKWE 3HAKN KpOMe M
© TaKkke UCNOoNb3YIOTCA Ana 0603HaYeHWA 3KBUBANEHLWA.

Mocrpoitte TaBavuy MCTMHHCCTU NOMMYECKOd YHKUMKM A - B + A - B.
CpasHuTe e€ c TabnuuamMy UCTUHHOCTM W3BECTHLIX BamM YHKUWA C OBy-
MA nepemeHHsiMu. Kakyle ¢dopmMyny Bbl TOMBKO 4TO Aokasanu?

MocTpoiTe Tabnuuy MCTMHHOCTK NOMMYECKOR hyHKUMM (A + E) . (Z + B).
CpaeHuTe eé ¢ TabaMuami UCTUHHOGCTU M3BECTHBIX Bam yHKUWA ¢ nBy-
MA NepemeHHbiMi. Kakyie GopmMmyny 8bl TONMLKO 4TO goKazanwu?

MocTpoATe TabNuUy MCTMHHOCTU NOMMHECKOM GYHKUMM A - B + A - B.
CpaeHute €& ¢ TabnMuami UCTUMHHOCTM MIBECTHLIX BaM GOYHKUMA C ABy-
MA nepemeHHbiMK. Kakyio ¢opMyny Bbl TOJABKO 4TO AoKasann?

Ucxnwyarwowee UIA

OyHKUMS, KOTOPWIO Bbl MCCNeOOBanN & no- r

cnegHeM 3anaHyM, Ha3biBAETCA MCKMOMa- A B AOB

wwee WA, Eé pesyneTar pased 1, ecnu 0 0 ' 0

3HAYEHMA BXOOHLIX CUFHANOE8 He pPaBHbl it

{puc. 2.15). 0 1 | 1
Mckmowaiowwee WA obosHavaetca 1 0 | ]

angkom . Cmbich 3TO onepauun xopo- I

wo nepenasdT noroBopka «<anbo nad, nubo 1 1 | 0

nponan»: BO3MOXEH TONbLKC OAWH BapWaHT
u3 OByx, HO He 00a OOHOBPEeMEeHHO. Puc. 2.16
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CpaBHuTe TabnMubl UCTUHHOCTM OObi4HO onepaumMn «AJIN» U «uCKnio-
yawowere WAK-.

CpasHnTte Tabanubl MCTUHHOCTHU NorM4eckmx GyHKUWA A € B 1 A & B,
Kakana dopumyna csasblidaeT gse 3TU onepauuu?

Onepaunsa uckniovaowee WM uHavye Ha3LIBAEGTCA PasnenuTenbHOM
AMIBIOHKUMER (3TO 3Ha4YMT «0AMH WM APYIroW, HO He o0a BMecTe»} Win
cnoXxeHveM No Moavmo aea. Bropoe HasBavWe CBA3AHO C TeM, YTQO eé
PesYNLTAT paseH OCTaTKy OT ASNeHMA apUpMETHYECKOM CyMMbl A + B Ha 2

A®B=(A+ B)mod 2.

3aects mod o603HavaeT Oonepaumio B3ATHMA OCTATKa OT Oe/eHUs.

CocTtasbTe Tabnuubl WCTUHHOCTU NIOTVHMECKUX ¢yHkumid A & 0, A @ 1
nA®A CpaBHUTE 3HAMEHWUA KaxXgold dyHkUuMKM co ctonbuom 4. Kak
MOXHO YNPOCTUTL 3TW POpMYnLI?

CpaeHute Tabnuuy WCTUHHOCTH NOFVHECKON (yHKLm A - B+A- B {cm.
3aaaHWe solwe) ¢ Tabnvuein UCTUHHOCTM onepauvn McKicdaiowee WK,
Kakyio dopMyny Bel TOALKG YTO A0Ka3anu?

MocTpoitte Tabnuuy WMCTUHHOCTW JOrMYeckol dyHkuwn (A + B) . (;{ + §).
CpasHute € c TabnmuaMM UCTUHHOCTW M3BECTHLIX BaM GYHKUMA C ABY-
MA rMepemMeHHBIMU. Kakyio GopMmyny Bbl TONBKO 4TO ACKA3aNU?

CocTtaeeTe Tabnuuy MCTUMHHOCTW NOrM4eckoi c¢yHkuvn (A @ B) €© B.
Cpasaute ctonfeu sHaveHvit ¢yskumn co ctonbuom A. Kakyie Gopmyny
MOXHO 3anvcaTtb B pe3ynbTarte CpaBHeHWN?

M3 peaynbTaTOB BLINOJAHEHWS NOCNeAHEerc 3afaHus chegyeT BaXHulid
BLIBOLO: €CAM OBa pasa NPUMEHUTb K 3HAYEHWIO A Onepauuio MCKNwoYa-
owee MAW c oaHMM M TeM Xe 3HadYeHveM B, TO Mbl B8O0CCTAHOBUM MC-
X0OHOe 3HadeHue A. B 3TOM CMbiCne uckniodawwee WM — ofiparumas
onepauns.

Kakve ewé obGpatvmble norvveckue onepauvuv abl 3HaeTe?

HNcnonbaya AONOAHWUTENBHLIE MCTOMHUKM, BLIACHMTE, B KAKUX A3bIKAX NPo-
rpaMMUpOBaHUA eCTE NOMMYECKan onepaumsa «uCkKnioYaowee WNil» 1 kak
oHa ofo3Haq4aeTca.

3anMwute B TETpagyM GOpPMYbl, C NOMOLLBIO KOTOPbIX MOXHO npeg-
CTasUTb ONEPaLMM UMONUKALMIO, IKBUMBANEHLUMIO M MCKNiovdawwee WIH
Yepes Gazosble norvyeckue onepauun: HE, 1 u WKW, UcnonbayiTe pe-
3YNETaThl BLIAOJHEHWUA 3aAaHWA B paboyel TeTpaam.
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Wndposanue

dopmyny (A ® B) @ B = A MOXHO MCNONL30BATh ANA LWMPPOBAHMA JEHHLIX.
Mycteb A W B — 3T0 OBOMMHBIE KOObLI OAWMHAKOBOW OnvHbL. 4T0601 3awndpo-
BaTb AaHHbLIE A € ACNOAL3OBAHWEM KO4a B, HAOo NpUMEHUTL onepauuio
uckmovaowee M otoenbHo ANA KaXOoro AsovyHoro paspsga A v B. na
pacluMppoBKK SLUE pas NpUMeHseTes vuckmiodaowee WKW © Tem Xxe KNo4Yom
B. HyxHO OTMETUTb, YTO Takon MeTod wudpoBaHua OYeHb HECTORKWA: AnA
OOCTATOMHO A/IVHHBIX TEKCTOB €rg nerko B3nomaTthb.

Hanpumep, nycTe Annca xodveT cexpeTHO nepepats bopucy kicno 9 B
BUAE HETBIPEXOUTHOA ABOWHMHOW uenouwky 1001. Onsa wwvgpposaHna OHKM 3apa-
Hee AOroBQPUAVCHL WUCNONL30BaTh KNIOY — ABOWMHYIO Lenoyky 0101. Anuca
wudpyeT KaKOblid 6T OTASNLHG, BhLINONHAA Onepaumic uckmoualowee WA
¢ COOTBETCTBYIOILUMM OMTOM KNIQYa, B peaynbTarte nonydaeTca uenodka 1100
{pvc. 2.16).

AdadHele 1 0 0 1
Kmoy O 1 0 1

Peaynetatr 1 1 0 0
Puc. 2.16

Bopuc, nonyywe uenodky 1100, npumeHaeT ons pacwudpoBKWU TOT XEe KoY
0101 v nonydyaer wcxogHoe coobuwedwe — 1001 (puc. 2.17).

3awmndposaHHblie aaHHbIe 1 1 0 0
Kniow O 1 0 1

Peaynbrar 1 0 0 1
Puc. 2.17

PaGora 8 napax. QOroBopvTech C HAMNAPHWKOM, KAaKOW 4eTbipExXGUTHLIA
Koy Bl GyoeTte vwcnonb3oeath onA wudgpoekn. 3awmvdpyiTe ron, koraa
NPOU30WNG Kakoe-HMOYOb U3BECTHOE UCTopUdeckoe cobBuiTue (YeThipéx-
GUTHBIA KOO KAXNO0A Undpsl OTASNEHO C TeM Xe KNIHOM), W nepepaiTe
HanapHuky 3awwngposaHHOe coobileHwe. (ONPOCKTE ero HaseaTbh 3TO
cobwiThe.

BbiBOAbLI

¢ Mmnnuvkauma A — B »CTUHHA BO BCEX Cniydasx, kpome A = 1 v B = 0,

* JKBMBANEHUMA A4 & B UCTWHHA TOrNa W TONbKO TOrnAa, Korpa A v B
UMEIOT OAWHAKOBLIE 3HAYEHWS.

¢ Hckniovawouwee WM A & B npuHUMaeT 3HavYeHUe «uUCTUHa» Toroa W
TOMbKO TOrAa, KOraa 3Ha4eHWs 4 v B pa3nvyHbl.
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& Onepauua vcknovaowee WU oGpatuma: ecnu B3aTe Noboe 3HaveHue

A v 8bINONHMTL gBaxAabl Wokniovawwee WMAKW ¢ nioboiA ROCTOAHHOR, TO
AONYYUTCA WCXOOHOE 3HavYeHue A. ITy 0CcoOEeHHOCTbL MOXHO WCROAL3O-
BaTb ANA NPOCTOrO WWPPOBAHUA.

Nornieckve GyHKUMN A > B, 4 & B U1 A D B MOXHO BLIpasvTt vepesd
Sazoebie norndeckue onepaumn HE, 1 n UIA:

A>B=A+B, _ _ L
Ao B=A-B+A -B=(A+ B)-(A+B)
A®B=A-B+A-B=(A+B)-(4+ B).

Hapucyiite B TETPaAW WHTENNEKT-kapTy 3TOrQ naparpada.

Bonpocokl n 3aaaHua

1. MaBecTHO, 4YTO BbiCKaabiBaHMe «Ecan X pgenvtca Ha 6, To X aenmtcs

HA 15» MCTMHHO. BypeT nv BepHO 3T0 8biCKasblBaHWe ana vucen 7, 15,
18, 907

MaBeCTHO, Y4TO BLICKA3bIBaHMe «ECAW Anuca xoguna B noxog, T¢ Bopuc
TOXE X0oamn» noxHO. KTo xoomn B noxon?

B necy xuByT gBa Meapega. MaeecTHo, yTo B Gepnore Bcerma Haxo-
OWTCA OOWH MeaBegb, a4 ABAa Meneens 8 Oepnory He nomewaioToes.
C NOMOLLBIO KaKOW NOMMY4ECKOR onepauyi MOXHO ChOpMYIMpoBaTe 3TO
8blCKa3biBaHMe?

4. BoinoanuTe N0 ykalaHWD yduTensa 3afaHua B pabouei TetTpaaw.

A Moaroroesre coobuweHune

a} «Jlormyeckan onepauma wTtpux Weddepa»
6) «Mlormyeckan onepauwa cTpenka Mupca»
B) «HacTOTHLIA aHanua Tekcra»

MpaxkTuyeckan pabora

BuinonHuTe npaxthaeckyio patoTy N2 8 «LludposaHues.

§
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Jlormyeckue BbipaxxeHus

Knoueavte cnoea:

topManu3aua
JIOTHYECKOE BHIPAYKCHUE
TabaMma HCTHHHOCTH
BHIYMCIHMOE BRIDAYKeHNE

TOXKZECTBEHHC HCTHHHOE BHIpaXKeHHe
TOMAECCTBEHHO JIOMHOE BbIDaXKeHHe
PABHOCHUJIBHEIE BLIDAMKCHHS
JIOTHYEecKasa cXeMma




Jlornyeckme BbipaxeHns

dopmanusaunn

06oanauuB NpPOCTEIE BBICK&3LIBAHNA 6YRB&MH — JOrHYeCKHMH IIe-
pPeMEeHHBIMH H HCOOJAB3IYA JIOTHYE€CKHE OIIepallHH, MOKHO 3aI0HCATh
moboe BRICKABLIBAHHE B BHAEe JOIHYECKOT(C BBIDAMEHHA.

Jlornueckoe BRIpAKEHME — 3ITO BhIPDAKEHUE, PE3YILTAT BLIYUC- 0
JIeBHSA KOTOPOTO — JIOTHYECKOe 3HAueHWe (MCTUHa WV JO0MKh).

Hanopumep, OyeTh cHceTeMa CHTCHAJMH3AIHAH JOJIMHA JATH aBApHii-
HBIii CHI'HAJI, €CJHA BHIOLIM M3 CTPOA JBa U3 TPExX JABHraTes]eld camo-
néra. O603HAYAM BRICKA3LIBAHHA:

A = IlepBrlii ABUraTesh BHIIIEJ H3 CTPOAH;
B = Bropoii ABUraTesb BBIIIEJ] A3 CTPOSH;
C = Tperuil ABUraTeilb BBIIIEJ H3 CTPOA;

X = ApapuiiHag curTyamud.

Tor,na JIOTHYECKOe BRICKA3BIBAHMEe X MOMCHO 3ANWUCATL B BHUAe JIOTH-
YEeCKOr0 BhIpaskeHmA (JMorHueckoi GopMyanl):

X=AuB) nm AuC) nm (Bu ().

9T0 BHIpaxXeHHe MOXKeT OLITL 3aIHCAHO ¢ OOMOINLID APYrEx obo-
3HAYEeHWH:

X=@AA -By+@A-C)+ (B C). *)

Taxum 06pazoM, ME BRIODOJHHAIN GOPMAIUIBUUIO.

DopMATH3AOHA -—— 3TO NEpPeXoJ 0T KOHKPETHOTO COAEPRABMA BHI- 0
CHASHIBAHUI K 3aINCH ¢ HOMOIULI0 GOopMANLHOTC AILIKA.

IIpM BEIMHCAEHHH JIOTHIECKMX BLIDAXKEHHN YCTAHOBJEH TAKOH mo-
PAACK BHIOOJHEHHNA ONEepPAaIiHii:
1) meiicTBHA B CKOOKax;
2) orpunasune (HE);
3) mormueckoe ymHOeHme (M), caesa Hanpapo;
4) sornueckoe caoxenme (MAJIN), cnesa mHanpaso.

MoxHo nu yBpath ckobki B BoipaxeHun (*)?7 MNovemy? o

Ybepure nMwHwe ckobkn B NOrMYeckyx BLIpaXeHMsX:
aX=A+(B-C) -4+ O
6) X=(A+B)-(C-A4) - -{(A+ (B+C).
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Boiuuenute aHavenve noruyeckoro BoipaxeHna X = {4 - B + C) - (}_1 + E)
npu:

ayA=0, B=0,C-=1;

6GGA=0,B=1,C = 1;

BYA=1,B=1,C=0.

Tabnuubl NCTUHHOCTH

Jlroby10 JOrHYecKY0 QYHKIWIO MOMKHO 38JaTh ¢ NOMOINLI0 Malauls:
ucmuHrOCmMU, KOTOpasa NOKa3bIBALT, UCMY PABHO 3HAYCHHE JOrHYe-
CKOI'C BHIDAKEHHA IPH BCeX BOIMOMKHEIX ROMﬁHH&L‘LHHX BHAYeEHil
HCXOOHBIX IIepeMEeHHBIX. HOCTpOHM TaﬁJ‘IH].Ly HCTHHHOCTH AOJA BRHI-
paKeEns

X =AuHe Bum ve 4 u B,
KOTOpOE MORHO TAKKE SATMCATL B BUJE
X=A.B+A-B.
0 CKORBKO CTPOK B Tabavue WCTUHHOCTU BLIPAXKEHWUA C OBYMS TepeMeH-
HBIMU?

Byzem BBIYHCAATE BLIDAMNKEEHE N0 dacrdam: ZoGarMM B TabauLy
HCTHHHOCTH LOIOJHUTEILHEe cToa6ust A - B u A + B, a moroM BLI-
noneam omepaunio WNJIM ¢ arnmu 3Hauenuamn (puc. 2.18).

AB A-B

l-ll-nccb

= O j=|o |k
o | =|o|le
||~ io|k

Puc. 2.18

U3 370f1 TabJHMILI HCTHHHOCTH BMAHO, YTO IPH HEKOTOPHLIX 3EAYEHHAX
HepeMEeHHBIX 3HAYeHMe X HCTHHHO, 4 IOPH HEKOTODBIX — JIOMKEO.
Taxkpe BHIpAKEEH# HASHIBAIOT BBITHCIHMBIMH,

BrickazniBanue «Bacg — INMKOJIBHUK HJIH OH Be YUHTCH B IIKOJE»
Beeraa HCeTHHHO (Zas awboro Bacwu)., BupaskeHUe, HCTHHHOE HOPH JIHO-
6LIX 3HAYCHHAX NEPEeMEHHLIX, HASLIBAETCS TOMACCTBOHHO MCTHHHEIM
HJIH TABTOJOrHEeil.

Brickasripagne «Cerogaa OezpeTpHe, M JyeT CHJILHBEIA BeTep»
HEUKOTZIA He MOMKeT OBITh MCTHHHBIM. COOTBETCTEYKIEE JOTHYECKOe
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BhIpaX{€HHEe BCerga J0KHO, OHO HAJBIBACTCA TOMNISCTBEHHO JIOXKHBIM
HJIH ApPOTHBOpPEYHEM.

BuinonHute ¢GopManusaumio BbiCKA3blBAHWA, O KOTOPLIX WNA pedYs B MNO-
cneaHvx aAsyx absauax. 3anvwmte GopMynbl ONn9 YNPOWEHWA Kaxaoro
U3 HUX.

MocTpoiTe CaMOCTOATENLHO TAOAWLY WCTUHHOCTM NOTMHECKOTO BbipaXe-
HwA X = (A + B) - {A + B). CpasHute e& ¢ tabnvueir Ha pwc. 2.18.
WUCTMHHO RV BbICKA3LIBAHWE «Pa3Hbleé NOrMYECKUE BbIPAXKEHUA MOryT
ONpenenaTb OQHY W Ty Xe& NOrMveckyio dbyHxunio»?

Ecou papa Bhipa)eHMs IIPAHHEMAIOT OAHHAKOBEE 3HAYEHHA OPH
BCeX 3HAYEHUAX TIEPEMEHHKIX, OHY HAZKIBAIOTCH PABHOCHABHBIMH MJIH
TOXAASCTEeHHO PABHHBIMH. PaBHOCHALHEIE BHIpAMKEHUS OIIPEAeIsIIOT
ONHY H TY K€ JIOTHYeCKYK (DYHKIHIO, T. €. OpH OJHHAKOBEIX IC-
XOAHBX AAHHBIX NPHBOIAT K OAHHAKOBBIM pPe3yJbTATAM.

CKONBKO CTPOK B TAGNUUE WCTUHHOCTU BLIPRKEHWS C TPEeMS NepemeH- o
HBIMKH?

MNocTpoiTe TAGNMUY WCTWHHOCTHM ROMMYMECKOro BhipaXkXeHWs
X=A'B+A-C+B-C.

MNpesnonoXmmM, YTO HaM M3BECTHAZ TOABKO 4HacTs TaGAWULI MCTUHHOCTH 9
ANA GYHKUMK TPEX nepemeHHex {puc. 2.19).

A B C F
0 0 1 1
L] 1 1 0
1 1 1 0

Puc. 2.19

Kak Bbl Aymaete, MOXHO AW Mo TAKoM 4acT Tabnuusl MCTUHHOCTM OMpe- o
ASNUTL NOTMHMECKYID dyHKUMIO? TMouemy?

Becero 8 TabAAUE WMCTUHHOCTA GYHKUMK OT TPEX nepemMenHsix 23 = §
CTPOK, AAA KaXAOA U3 HUX HYXHO 3HATb, YeMy PAaBHO 3HAYEHWE GyHKUUK.
B Hawem npuMepe nATe 3HaYeHW GYHKUMKW HEW3BECTHLI, NpUYMEM Kaxpoe
M3 HUX MOXeT ObiTkb pasHo 0 uin 1, T e. y Hac ectb 5 ceoGOOHLIX OMT.
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CKONbKO Pa3niuHbiX 3HAYSHWA MOXHO 3akoaupoBaTbh ¢ NOMOLBLIY S5 6uT?
Kak Bbl HalnW 370 3HadYeHWe?

Wrak, Tabnuue Ha puc. 2.19 Moryr cooTeercreopars 32 pPaznuuHbie no-
rmdeckme dyHkumn, TlpoeepuM, NOAXCANT NM CReayiolMe BapMaHTh;

ayA+B+C 6)A-C+B; B A+B-C
r'A:B-C; nlA-B+C.

Mpexpe BCEro, 3aMeTUM, YTO B cTonbue 3HavyeHwd GyHKUMKM aBa Hyns
W oaHa eovHuua. ChnenosartenbHO, BAPWAHT 4) HE NoaxonuT, NOTOMY HTO
uenoyka onepaunii UM co Bcemu nepemeHHbiMW (MK 1MX VMHBEPCUAMU,
oBpaTHEIMKM 3HaAYeHWAMKM) OAcT TOMbKC OOMH HONMb — B CAyyYae, Korga Bce
CNaraembie PaBHBl HYRIO.

MpoBepaeM BapuaHT 6), NOACTARNAA 3HAYEHUA NEePeMeHHblX A, B n C
CHaYana M3 nNepeor CTPOoKW Tatnwubl, NOTOM M3 BTOPOR U TpeTbeild. B nepeoi
cThoke nonyqaem A - C + B =1 -1+ 0 = 1, a10T pesynutar cosnagaeTr
CO 3HAYEHWEeM ¢YHKUMK B 3TOA cTpoke. Ans BTopoid ctpokm 4 - C + B =
=1-1+ 1 =1, sHauuT, 3Ta GYHKUMA TOXE HEe NOAXOOMT.

MpopepLTe CAMOCTOATENBHO, NCAXOAAT AW OCTANbLHLIE RAPWUAHTHIL.

Ckaxvte Ges BbiMMCASHWIA, CKOABKO HYNeid M CKONbKO €4WHWL A0DKHO
6uiTe B nocAepHem cronbue Tabnuubl MCTUHHOCTU GYHKUMIA C Tpems
NepeMeHHbIMM;

a)A+B+C, 6
rrA+ B+ C, A)

- B; B)A'E‘E;

Tenepb NpPeanonoXuM, 4TO HamM W3IBRECTHa YacThk Tabnvubl Kakoi-To no-
M4ECKo GyHKUWK, Npy4ém C nponyckamu (puc. 2.20).

A B c | F
0 1 0
1 0 R
R

Puc. 2.20

BoiicHAM, kakue 13 cneayiowmnx GyHKuMii MOryT COOTBETCTROBAThL 3ToN Tab-

AuLe:
a)Z+_B+E; B)E-C'BL B)A+ B+ C;
NnA-B:-C; nA+B+C.




Jlorndeckne BhIpaxesna m

Bo-nepebix, 06patuM BHUMAHWE, YTO B CTONOUE 3HaYeHWA PyHKUMK aee
EOVHULL!, MO3TOMY CPa3y AeNaeM BbiBOA, YTO 3TO He MOryT ObiTk UEMOYKU
Aeyx onepaumin N (otBetul 6} U r} HeBepHuie). OCTanncb TPW UEMNOYKKM W3
onepaumia MU, npwuém ana BepxHeid ctpokv (Npn A = 0 m C = T) Ml
AGKHBE. NOAY4YUTE 0 NPKM KakoM-TO BLIGOpe HeWsBEeCTHOro 3HaveHwa B. Moa-
ctapnaem A = 0 v € = 1 B OpMynAb-KAHAUAATHI:

ay1+B+0, B O0O+B+0; 8) 0+ B+0.

Buovm, 4TO B CAy4ae a) CYMMA He MOXET ObiTh paBHa HyND, 3TO HeBepHbId
oTBEeT. A BapwaHTel B) W A4) NOAXOOAT: B NEPBOM U3 HUX HYXHO B NePBOA
CTPOKE MNOCTRBMTE B MNYCTYIO AYeiky 1, @ BO BTOpoM — (.
Kpatko peleHMe MOXHO 3anucaTtbh Tak:
1) nockonbky B cTonBue aHavYeHVd GYHKUMM OAWH HOMbL, 3TO HE MOXET
ObiTe LEenOYKa onepaumii KM; OCcTaloTCHA TORBKO ULENnoYKKM onepaunii WIK;
2) ana Toro uToOsl NOAYYUTE HYNEBOe 3Ha4YeHWe GyHKUMW B NepBOr CTPO-
ke Tabnuubl, HYXHO, 4TOOR nepemeHHas A (paeHan 0 B 3TOW CTpOke)
EXCAWNE B ROMMYECKYI0 CyMmy 0e3 MHBEPCUM (K HeR He [OMxHA Npwv-
MeHAaTbeA onepauna HE) a nepemennan C (paBHaa 1) — ¢ MHBEpCUEHr;
3) oTUM ycnoBWUsAM YOOBRETEBOPSIOT (PYHKUMK B) K A).

N3pectHa 4acTk TaGAMUbl KAKOW-TO AOrMY4EcKod GYHKUMW C NpOnycKamun
(puc. 2.21).

A B c ' F
0 1, 0
0 [
1 1 9
Puc. 2.21
BuISCHWTE, KakKMe U3 Cnenyrowmx PpyHKUMA MOryT COOTBETCTBOBATL 3TOM
Tatnvue:
a)A - B+ G 6)A-C B, 8A+B+C
na-B-¢ a)A+ B+ C.

CocraBneHue ychoBuM

JlorngecKkre BRIDAMKEHHA YACTO HCHOJLIYIOTCA OPH PELIeHHMH MAare-
MATHYECKMX 8aflad ¢ OOMOIILI0 KOMNLIOTEPOR.

HocTtporM yciaoBHA (JoTHYECKHEe BLIPAXKEHHA), COOTBETCTBYIOLIHE
3AIITPUXOBAHHBIM 00JACTAM HA 49HCAOBOH ocu (puc. 2.22).




n Maremaruyeckas noruka

a)
e e A -
012 3 4 567 8 x

o)
—— N —— I R —
012 3 4 5 67 8 x
8)

~ A — W — -
012 3 4 5 6 7 8 x

Puc. 2.22

Ha pucyrere 2.22, a suigeaen orpesok [3; 6]. Haa rToro uyrobn
onpefeNTh TaKylo 06JacTh, HYMHO OFPAHHYHATL 3HAYEHHE X C ABYX
CTOPOH: OHO AOMMHO OLITH GOJABINE MAH PaBHO TPEM U MEHBLINTE HJIH
PaBHO INeCTH, ODpHYeM 3TH AOBA VCIOBHA JO0NMEHBI BBIINONHATHCA od-
HOBPEMEHNHO, T. €. HX HYAKHO CBA3ATE C NOMOIOBIO ONepaAllHH H:

B =x)m{x <6).

O06nacte Ha pue. 2.22, 6§ — sT0 00BLEINHEHHe ABYX OTPe3KOB. Mpl
MOKE€M OTAENIEHO 3aIHCATE YCJIOBHA ANA KAKIOr0 OTPe3Ka M CBASATH
HX ¢ ODoMOImbi onepaumun WJH:

(1<x)nn{(x<3) mm (b=<x)ux <8

3anuwunte ycnosue, koTopoe onpeaenser ofnacte Ha pwc. 2.22, 8.

Tenepr paccMOTPHM 384849y C OOJACTBIO HA IJIOCKOCTH. SAOHIIEM
YCJIOBHE, COOTBETCTBYIOINEE SALITPHXOBAHHOM wacTH (puc. 2.23).

'%

y=-x
Puc. 2.23
Tpebyerca COCTABATH JIOTHYECKOE BBIpAMEHHe, 3aBHcANIee OT IIe-

pPeMeHHEIX X H Y, KoTopoe OyAeT paBHO 1 (HCTHHHO) BHYTPH 3allITpH-
XOBAHHONM o6JacTH B paBHO 0 BHe e€.




Nornyeckune BolpaxeHus m

Brigenernasg oHAacTs HAXQAUTCSA COPABA OT BePTHKAJILHOM JUMHHANA
x = —1, mosTOoMy ZOJXHO BBIIOJHATLCA YCJAOBHe X 2 —1, KoTopoe
onpefensgeT OOJYILIOCKOCTH (pue. 2.24).

r=-1 v
;/
_

-1 %x

Puc. 2.249

Kpome Toro, Bce TOYKH ODJACTH HAXONATCA BhIOIe T'OPU3OHTANLHOIN
JMHHHY ¥ = —1 4 HUMe HAKJOHHON HpaMoll ¥ = —x, UTO AAéT emfé
aBa yciaoBuf: y = —1 m y £ —x. Bece TDH HDpPOCTHIX YCJIOBHA AOJIHCHEI
BHINOJHATECA ONHOEPEMEHHO, IOSTOMY HX HYMKHO CBA3ATH ¢ IOMO-
meic ABYX onepammia H:

xxz-1Duyz-1)un{y<—xh.

3anuwmte Yycnoewe, KoTopoe onpegenaeT obnactm Ha pUCYHKax
{puc. 2.25).

8}

yv=x+1

-1 «\\\\\\E& 1

y=-1

y=—=x+1

Puc. 2.25

TlocTpouM JiorHYeckoe BhIpAMKEHMe AN obgacTy Ha puc. 2.26.

Puc. 2.26
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MoOxHO pasgelNTh SAIITPUXOBAHHYED OOJACTE HA J[gBe YACTH
(puc. 2.27).

¥ +yt=1

®Y

Puc. 2.27

Ofe 06JaCTH HAXOAATCA BEYTPH Kpyra paamyca 1 ¢ neHTpoM B Ha-
yaje KoopAauHar, T. e, B obmactm x2 + y? < 1. Tlepsas ofmacThb
ONHCHIBAETCA BHIDAKEHHAESM

(2 + y2 < 1) n(x <0),
8 Bropai — BHIDAXKEHHEM
X+ <Dnu(xz0ny < -—x).

ITocKONBKY HAM BYXKHO «CJHO¥HTb» ABe OOJIACTH, 9TH BEIDANKEHHI
HYXHO O0BEJUHHTE C NOMOINBIC OHEPAIIMH JOTMUECKOTO CJIQMeHHNA
(HJIN):

R+ <)n{x<0)mwm (x2+ 2 <1)n(xz0uy<—x).
O6mee ycmoBue x2 + y2 < 1 MOMKHO BBIHECTH 3a CKOOKH:
P+ <D)un((x<0 mwm (x=>0)nu(y<-x).

Monpobyitte ewé ynpocTMTe NOAyY4EHHOE YCNoBUE.

3anvwuurte ycnoeBve, KoTopoe onpegenser ofnacTv Ha PUCYHKEX
(puc. 2.28).

Puc. 2.28




Noruyeckue sbipaxeHys m

o

Nornueckue cxembli

BepHEMCH CHOBa K NPMMEPY C CUCTEMO aeapMAHOW CUrHaanulauMm camo-
néta. MpeanonoXum, 4TC Ha KaXKAOM ABJAratene ycraHOBAEeH NOrM<4EcKuin
DATYMK, KOTODLIFA BblAaéT yonoBHbHA curHan 1 (Hanpumep, BLICOKMA YPOBEHL
HanNpAXeHWA), ecnU ABUratent HewcnpabBeH, W YCnoBHbiA curhan 0, ecnu
asuratene ucnpasedH. TpeByeTcA NOCTPOMTH AOTMMECKYIO CXeMY — CXeMy
NOrM4ecKoro YCTpoicTea, — KOTOPas NP aBapvy BLIOAET YCNOBHLIA Cur-
Han 1, a B pexume HopManbHOW paboTel — curHan 0.
Curbanet ot Tpéx geuvrarteneil HazoséM A, B v C. B Havyane naparpada
Mbl YK€ COCTaBMAW JIONMYECKOE BhipaXeHWe ANA 3anycka aBapuiiHON CUrha-
nu3aumn;
X=A-B+A-C+8B-.C.

3pech TpHU AOMMMECKUX YMHOXEHUA W OBa NOrMYeckux CnoxeHws. CHavana
BLINONHAIOTCHA BCE ONEPAUMM YMHOXEHVA (CNeBa HanNpaeo), a 3ateM — BCe
onepauMy cnoxeHua {Toxe cneea Hanpaeo). PacctaBuMm HOMEpa onepauui:

1 4 2 5§ 3
X=A-B+A-C+B-C

MocneaHeii BMNONHAGTCA BTOpas onepauvs cno- A-B+A-CT
xenusi. TIOBTOMY NOCNEOHMIA BAEMEHT B CXe- X
ME — 3TO ONEMEHT JNOFUYECKOro CROXEHWA B-C|
WAW (puc. 2.29).
Puc. 2.29
Ha nepsbii BXxOZ ATOro anemexta WM nogaér- A-B[7
cacurHnan A - B+ A . €, B atom Bupaxe- X 1
HUM MOCNeAHsAs onepauma — norudeckoe cno- A-C) B-C X
*eHue, poGasnAem ew@ oavH anemeHt WK
(puc. 2.30).
Tpv ONepaumMmu NOrMHECcKOro YMHOXeHua Ao6as- Punc. 2.30
ASIOT B CxeMy Tpy aneMedta M (puc. 2.31).
&
A A-B[T
1
8 A-C x
B-C
&
C
&

Puc. 2.31




n MaremarTnyeckana normka

3anuwmMte B TEeTpaoy nOrMYeckoe BhipAaXeHWE MO NOrMYECKOW Cxeme
{pnc. 2.32).

a) o)
&

Tt o

B—— B—

6) 2)

e 1 e
B%—I_}B-———]—I_}

MocTpoiiTe NOrM4ECKYI0 CXeMy, COOTBETCTBYIOLYIO BLIDAXEHNIO!
a)X=A.-C+B.C. 6)Y=A -C+B-C
B)Z=A-B+A4 -B-C.

m Pabora 8 napax. OpMH U3 Bac NYCTb HAPUCYET AOTMYECKYID Cxemy Ans
BoipaxeHuns X = 4 + B + C (4epTa ceepxy 0003HAYAET, 4TO onepauus
OTPUUAHUA NPUMEHAETCH KO BCEMY BLIPAXEHWIO), 4 BTOPOiA — AnA Bbl-
paxeHwa Y = (A + B) - (4 + C). NocTtpoitTe Tabnuuby WCTUHHOCTHM ANA
CBOMX BblpaXKeHWA M cpaBHUTE UX. Kakyio cgopmyny Bol ceildac BmecTe
AoKasann?

T PaGora 8 napax. 3anvMTe fOMMY4ecKoe BblipaxeHuwe, BkmoYawwee 5-6
onepauvin, U NPeAnCXKWTEe COoceay HapPWCOBATE NOMYeCcKyrly cxemy. lMNpo-
BepeTe n o6CYAMTE C HMM €ro PelleHMe,

MyTewecTtays No 3azepkancily, AnKca yBuaena Asepk ¢ TPEMS KHOMKaMM,
KoTopbie Sbinn oTMedeHbl BykBamn 4, B u C. Ha apepu BuCena cxema
{(puc. 2.33).

A &
o &
_ 1

» o1 [ H
c

@ &

Puc. 2.33

Ha kakyio (opHy!) U3 TpéX KHOMOK HYXHO HaXaTts Anuce, 4ToDB OTKPbLITh

Apepb?




Nornyeckue BbipakeHna m

BriroAbl

s DopManuiauA — DTO NepPexXof, OT KOHKDETHOTO CcoleprKaHusA
BBRICKA3SHIBAHMHA K 3alUCH ¢ MOMONILI GOpPMAALHOrO A3BIKA.

¢ B norvyecKkHx BBIDAMEHUAX ONEPALNM BHINOJIHSIIOTCA B CIEAYIO-
oieM IOPAAKE:

1) meiicTBuAa B cxobxax;

2) orpuuanue (HE);

3) noruveckoe ymHOoeHue (I}, ciaeBa HAIPABO;

4) moruueckoe caoskenwme (UJIH), ciaeBa Hampabo.

Insa waMeHeHus nopafka AelicTBHII HCMOIBL3YIOTCA CKOGKH.

¢ Talauia MCTHHHOCTH JOTHYECKOICO BEIPAKEHUA NOKA3BIBAET, YeMy
DABHO 3HAYEHHE BLIDAYKEHHA IPH BCEeX BOSMOEHBIX HKOMOMHAT(MAX
3HAYCHHHA MCXOIZHLBIX IepeMeHHBIX.

s JloruyecKkue BHIpPaXe€HHUS, HCTHHHOCTE KOTOPBIX 38BHCHT OT 3HA-
YeHHH HCXOAHEIX IepeMeHHBEIX, HASLIBAKT BBIUYHCIUMEBEIMH,

s Jlornueckoe BEIpasKeHHe, KOTOPOe BCErJla WCTHHHO, HA3IRIBACTCH
TOXMAECTBEHHO HCTHHHEIM HJIH TapToaorueii, Bupamenne, KoTopoe
BCerAa JIOXKHO, HABLIBAIOT TOMAECTBEHHO JIOMKHBLIM HJM OPOTHBO-
peuneM. IlpuMep TOKAECTBEHHO MCTHHHOTO BBRID&KEHHA: A + A,
NpaMep TOMMACCTBEHHO JOMKHOTO: A + A,

¢ Jlpa BeIpa)ieHus, NPUHMMAIONTHEe ONUHAKOBBIE 3HAYCHHWS IIPH BCeX
SHAYCHMAX TepPeMeHHBIX, HAZBIBAIOTCA PABHOCHJABHBIMH HAH TOX-
AGCTECHHO PABHBIMH. PaBHOCHJIBHEIC BEIPAXKEHUS OMNpeReasioT
OZHY U TY e JOTHYECKYIO (DyHKITHIO.

Hapucyiite B TeTpaguM uHTENNeKT-KapTy aToro naparpadga.

Bonpochl u 3aaaHua

1. YTo MOMHO CHAeJaTh AJA TOro, YTOOBI M3MEHMTEH HOPAHOK BLIIIOJ-
HeHNA AelicTBUIl B JOTMYECKHX BEIPAKeHHIX?

2. JloAcHATe pasHUIY MeMAy TEePMUHAMI <JOTHYecKOe BBEIDAMKEHUE»
n «Jorudyeckas QyHROHA».

3. Kak ™MOMHO HOKA3ZATHL (MJIH OIPOBEPTHYTH) JOTHYeCKYI0 (op-
mMyay?

4. Mo:KHO JTH CKasaTb, 4T0 Tabjiia HCTHHHOCTH OJHOSHAYHO OIpe-
HeafeT:
a) JoruvecKoe BeIpaKeHUE;
6) mormueckyio dyHKIMIO?

5. Yro TaKoe BLIMHCIMMOE JOTHYECKOEe BhIPAKeHHe?

6. Uro Taxoe pPaBHOCHJBHBLIE BHIpPAMeHHA?

7. BRIIIONIHUTE IO VKA38HHUID YYHTeNd 3ajaRua B paboueil Terpanu. %




n MaTemarnyeckan norvkKa

§12
MHoXecTBa M NOormka

Knoueanvie caosa;

* MHOXKECTBO s oOBegMHeHHNE
* NJOOOJIHEHHe ¢ nuarpamma Jiinepa—-BeHHa
* [epecedeHne * [IOUCKOBEIHA 3anmpoc
MHoXecTBa
MuOXkeCTBO — HEKOTOPHIA HAGOp IIEMEHTOB, KaABIN U3 KOTODBIX

OTJIHYAETCH OT OCTANBHBIX. MHOMKECTBO MOMET COCTOAThE U3 KOHEUHOTO
YiCAa DJIEeMEHTOB (HampuMep, MHOMeCTBO OYVKE pycckroro andaepura),
OecKOHEUHOTO YHCIA 2J€MEHTOB (HAIPHMEeD, MHOM(ECTBO HATYPANBHBIX
yyucea) uap pooboie OBITE OyCcTHIM (HANpPHMED, MHOMKECTBO CJOHOB,
upymnx Ha Ceseprom momioce). Ilyeroe MHOMecTBO 0003HAUASTCH
caMBONMOM <. MHOMecCTBa, ¢ KOTOPEIMU paboTaeT KOMOLIOTED, He
MOTYT OBLITh GeCKOHEUHEIMIM, IOTOMY YTO ero OaMATh KOHeuHa.

Yrofel onpelelnTh MHOMKECTBO, MEI MOXKEM IIepedUCJINTh BCe
€ro aJeMeHTH. Hanpumep, MHOMKeCTEO, CocToAllee U3 Bacm, Iletm m
Koau, moHO zanucatek Tak: {Baca, Ilera, Koxsa).

3anvwMTe B BUAE NEpe~vcneHvs 3feMeHTOB:

a) MHOXECTBO HATYpanoHLIX Yucen Ha oTpeske [-5; 5];

6) MHOXECTBO YETHRIX OAHO3HAYHLIX YMCen;

B} MHOXECTBO UENkIX YMCcen, fenaumxcs Ha 4, Ha oTpeske {0; 22];
r MHOXECTBO NPOCTLIX YyaCen Ha oTtpezke [5; 20].

Moxuo 3a0AaTh MHOKECTBO HHA4YE. OONperleNnHTE YCJIOBHE (JIOZU'-LG‘
CKOe smpaaxeuue), KOoTOpOoe2 OOJIKHO OBITH HCTHHHEIM A BCEX dJe-
MEHTOB MHOXKECTBA H JOKHBIM JJMA BCEX JJIEeMEHTOEB, Heé BXOAANIUX BO
MHOKecTBo. HampyMep, MOMHO BBECTH MHOMECTBO APAKOHOB C TATHIO
3eIEHEIMH XBOCTAMM WJIM MHOMCECTBO UMCeNa, measmiaxcda Ha 11.

Sanmuwnte (CNOBaMU UMK B CUMBONBHOM BUOE) YCNOBUE, KOTOPOE onpe-
AensieT MHOXECTRO:

a) {1, 3,5 7, 9}

6) {5, 6, 7%

e) {a, e, & un, 0, v, b, 3, 10, A},

ry {17, 34, 51, 68, 85},

a) {00, 01, 10, 11},

e} {0,1,2,3,4,5,6,7,8, 9 A, B, C);
X) otpesok [0; 1].




MHoXxecTBa 1 noruka

XoTs MHOYKECTBO — 3TO MaTeMaTHYEeCKOe IIOHATHE, C MHOKEC -
BaMH MBI MMeeM JeJI0 Ka)KAbIil pas3, Korjga ofpalaeMcs K IIOMCKOBOM
cucteme B MHTepHeTe: Belb HAC HHTEpPECYeT MHOYKECTBO CTPaAHUI[, Ha
KOTOPBIX €CTh HY)KHas HaM HHpopMaluA. 3aJaTh TaKOoe MHOXKECTBO
MmepevyrcieHueM 3JIEMEHTOB HEBO3MOYKHO: BO-TIEPBBIX, MBI He 3HaeM
aZipecoB 3THUX CTPAHWUII; BO-BTOPBIX, MX O4YeHb MHOro. Ilosromy nuas
TOro, YToOBI 3aJaTh HY)XHOe€ HaM MHOXKECTBO, TpeOyeTcsi HamucaThb IO-
MCKOBBIIM 3ampoc — JIOTHYECKOe BEIPa’kKeHue, KOTODPOE ero OoIlpefeJisier.

Anarpammbl dunepa—-BeHHa

MHoxxecTBa ymobHO m300paskaTh rpadmuyeckKm, B Buae auarpamm. Mx
Has3LIBAIOT auarpamMmamMm Jitepa—BeHHa B YecTh aBTOPOB 3TOW
ugen — wmatemaTtuka JleoHappa Oilsepa M JIOTHKa
I»xoHa Benna. Ha Takoii gmarpaMMe Ka)XJOMy MHO-
JKEeCTBY COOTBETCTBYET KaKafA-TO 06JiacThb (Kpyr, Ips-

MOYTOJBHMK u JnAp.) — puc. 2.34. Bce »sjgeMeHTHI
BHYTPH 3TOM 00JiacTH IPHHALJEXXKAT MHOYKECTBY, BCe Puc. 2.34
3JIeMEHTHI BHe 00JlacTM — He HIpHHAaJAJIeXaT.

Brel yike 3HaeTe, 4YTO MHOXKECTBO MOYKHO 3aJaTh
yciioBueM (JIOTHYECKHMM BBIDalKE€HHEM), KOTOpOe BBI-
MOJIHSAETCS AJIA BCeX 3JIEMEHTOB MHOJKECTBa M He BBI-
MOJIHAETCA [Jii BCEX 9JJIEMEHTOB, HE BXOASMINX B
Hero. Jlajipllle IJisi COKpaIlleHHUA B3amucu Mbl Oyaem
BMECTO CJIOB «MHOJKECTBO, HJII KOTOPOI'O BBINOJIHAET-
cA ycJioBue A» mucaTh MPOCTO «MHOXKecTBO A». Tor-
na MHo)kectBo «HE A» Ha aumarpaMmme — 3TO Bce Puc. 2.35
TOYKH 3a rpaHunamMm Kpyra (puc. 2.35).
Takoe MHOKECTBO HAa3bIBaeTCA MONOJHEHHMEM MHoXKecTBa A [0
YHHBEPCAJBLHOT0 MHOkecTBa U, BKJIIOYAIOLIErO BCE 3JIEMEHTHI HEKO-
Toporo Kjacca. Hampumep, ecium MBI pacCMaTpHUBaeM TOJBKO IleJible

ypcjga U A — 3TO MHOXKECTBO YETHBIX IEJIbIX 4Yucesj, To A — MHO-
JKECTBO HEUYETHBIX IIeJIBIX YHCeJl. _
MOXHO CUHTATh, YTO AOMIOJHEHHE A — B3TO «Pa3HOCTb» MEXKIY

VHUBEPCAJIBHBIM MHOXecTBOM U M MHOXXECTBOM A, T. €. BCE 3JIEMEH-
Tel U3 U, KOTOpble HE BXOLAT B A.

Ins kaxporo u3 cnenylowmx MHOXECTB BbibepuTe yHMBEpPCanbHOE MHO-
XEeCTBO W 3anuiuuTte AononHeHune A:

a) A={1, 3,5, 7, 9}

6) A=1{a, e & un o0,Y, b, 3, 10, A};

B) A = {17, 34, 51, 68, 85};
r) A = {00, 10};
A) A = {Ol 11 2’ 31 41 5! 6! 7! 8! 9! A, Bl C};

e) A = orpesok [0; 1].



MatemaTtnyeckas norvka

Ha mpmarpamMmme MOKHO u300pakaTh HECKOJIBKO A-B
MHOKECTB, KaKJAOMY H3 HHX COOTBETCTBYET CBOS
obnacte (kpyr). Kpyru Ha auarpamMme MOTYT Iie-
pecekaTbcsi. JJIEMEHTHI, PACHOJIOKEeHHbIe B 00Iei
4YacTH KPyroB A m B, — 3TO mepecedyeHHe MHO-
KecTB A m B. IInsa 3THUX 3JIEMEHTOB BBINOJIHSETCS
KaK ycJioBue A, Tak W ycjioBHe B, T. e. BBIIIOJIHSA- Puc. 2.36
erca yciaoBue A u B (A - B) — puc. 2.36.

Eciu kpyru He mnepecekaloTcsa (MHOXKeCTBAa He COIep»KaT OO0IIux
9JIEMEHTOB), UX IlepecedyeHue — 3TO MYCTOe MHOYKECTBO .

Ona napbl MHOXECTB onpenenute nepece4vexHve A - B.

a) A = {11 3! 5! 7’ 9}’ B = {11 5’ 6’ gl 12};
6) A=1{a, 6,8, 1,0,€6, 86 X}, B=1{a, e €& n o,Yy, b, 3,10, 9};

B) A = {17, 34, 51, 68, 85}, B = {17, 34, 51, 68, 85};
ry A= {00, 10}, B = {01, 11};
n) A={0,1,223,456,7,8 9 A B,C}, B={AB,C,D,E, F G, Hj
e) A = [5; 15], B = [10; 20];
X) A = [5; 15], B = [0; 20];
3) A =[5; 15], B = [10; 12];
n) A = [5; 15], B = [20; 30]. A+B
JJIeMeHThI, BXOOAIIMEe XOTHA Obl B OMHO M3 MHO-
'KecTB: B A min B B, 00pa3yoT HOBOE MHOXKECTBO,
KOTOpO€ Ha3bIBaeTCcd O0heIMHEHHEeM MHOXKeCTB A
u B. [Ina Bcex 3JIEMEHTOB 3TOr0 MHOKECTBa BBI-
nojHsietTcA yciaoBue A wmaum B (A + B) —
puc. 2.87. Puc. 2.37

Ans napbl MHOXeCTB onpepenute obbeguHeHne A + B:
a) A={1,3,5 7,9}, B={1,5, 6,9, 12};

6) A=1{a, 6,8, 1,0,€ & X}, B={a, e & un o,Y, b, 3, 10, };
B) A = {17, 34, 51, 68, 85}, B = {17, 34, 51, 68, 85};

r) A = {00, 10}, B = {01, 11};

n) A={0,123456,7,8 9 A B,C}, B={A B,C,D, E F G, H}
e) A = [5; 15], B = [10; 20];

x) A = [5; 15], B = [0; 20];

3) A =[5 15], B = [10; 12];

n) A = [5; 15], B = [20; 30].

Ilomo6HBle AMarpaMMbl MOXKHO HapHCOBaTh MJIsL JIIOOOTO JIOTH-
YeCKOro BBIpaK€HHUA, Belb KaKkAoe U3 HUX oOlpeAeJiAeT HEKOTOpoe
MHOXKecTBo. Hampumep, Bo3bMEM BheipakeHue A + B. Ono paBHo 0
TcK0 pi A = 1 v B = 0, moaToMy Wa guarpamMM. He3aKparreHHOW



MHoxecTBa n noruka

OCTaHETCA TOJIBKO 00JIaCTh, KOTOpas BXOAWUT B A+ B
Kpyr A m He BXoAauT B Kpyr B (puc. 2.38).

B Tetpagu nocTtpovte Aguarpammbl  Ons
JNIOMMYECKUX BbIPAXEHUIA:

a) A + B;
6) A- B+ A - B;
BYA - B+ A - B.

JduarpaMmma gjsi TpPEX II€EpeMEHHBIX COZAEep-
JKUT TPU Kpyra, KaxKAblii U3 KOTOPHIX (B 00-
IeM cJiyyae) IepeceKaeTcsa C ABYMs IPYTHMU
(puc. 2.39).

Hns ymob6erBa Ha puc. 2.39 obsacTti 1mmpo-
HyMepOBaHbI. 3amuilleM, AJsl IIPpUMepa, JIoruye-
CKoe BBIpa)keHue s obJyactu 3. Ira objacTh
HaxXoAuUTCsA BHYTpU KpyroB A u B (cienmoBa-
TeJIbHO, BBIpa)KeHuA A u B HCTUHHEI), HO BHE
Kpyra C, moatomy BuIpaskeHume C JoxkHo. Ilo-
nydaerca yciosue A m B u (we C), unu, B Puc. 2.39
opyrux obosHaueHusax, A * B - C.

3anuwnte B TeTpaaun Norvyeckme BbipaXeHust Ons ocTanbHbix obnacren
Ha puc. 2.39.

Jyiss Toro 4ro6bl HATH BbLIPAa’KeHHE AJA OO0beSUHEHUS ABYX WJIH
HECKOJIbKUX o0JjiacTeil, HaO0 CJIOKHUTH (MCIIOJIb3Ys JIOTHYECKOEe CJIOKe-
Hue — onepauuio WJIW) BeipakeHus nJisi BcexX cocTaBiAmomux. Ha-
IIpHUMEpP, BBHIPajKeHue s oO0beauHeHus objacteit 3 m 4 Ha puc. 2.39
UMeeT BUZL:

3+4:A-B-C+ A -B-C.

BMecTe ¢ TeM TOYKM B 3THX OOJIACTAX OTJIWYAIOTCA OT APYTUX TeEM,
YTO OHH BXOHAT B oOjslactb B u He BxomsaT B obOjiacte C. IloaTtomy
cupaBenjuBa OoJiee mpocTaa dopmyJia:

3+ 4: B-C.
9TO 03HA4YaeT, YTO JIOTMYECKHEe BBIPAKEHHUA B HEKOTOPBIX CJIydasax
MOXXHO YIIPOCTHUTD.
KonuuyecTBO 3/51eMeHTOB BO MHOXecCcTBe

IIpeanosmoxxum, 4yTo MHOMKECTBO A cozaepkut 10 ajieMEeHTOB, MHOXKECT-
Bo B — 15 ajmemMeHTOB, a uX ImepeceueHne (MHO)XecTBO A - B) —
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aOBa 3jeMeHTa. Kak ompelesnTb, CKOJIBKO 3JIEMEHTOB COJEPIKUTCH BO
MHOX>KecTBe A + B?

Ilonpo6yem paccMoTpeTh 3amady B OOIIlEM BHJe U BbIBECTH (op-
Myny pass eé peiuneHua. O6osHauyuM depe3 Ny UYHCJIO 3JI€MEHTOB B
obnactu X. Iasnee omepauuio M Oymer obo3HauaTr cuMBoJioM &, a

onepauuio MJIM — cuMBOJIOM | (MMEHHO 3TH CHMBOJIBI HCIIOJB3YIOTCHA
B NOMCKOBBIX 3ampocax B HHTepHeTte).
IToctpoum apmarpammy c¢ aByms objactamMu — A um B. 9tu 006-

Jactu Moryt ObITh pasgesieHbl (puc. 2.40, a) uaM TepeceKkAT o
(puc. 2.40, 0).

a) 0) A&B

Nyg=N,+ Ng Nyp=Nis+Ng—Ny.n
Puc. 2.40

B nepeom ciyuae (puc. 2.40, a), Korma objlactyd #H€ iIepeceKaroT-
cdA, MOJIy4aeM OYeBUAHYIO (QOopMyJIy:

NA|B=NA+ NB'

Bo Bropom ciuyuae (puc. 2.40, 6) B cymmy N, +Ng obuiue aneMeH-
THI (3J1eMeHTBbI MHOXM<ecTBa N ,¢p) BXOAAT ABaxkAbl. IlosToMy, uTOGHI
MOJIYYUTh KOJIMYECTBO 3JIEMEHTOB B OO0beIWHEHHMHM MHOXKECTB, HYYKHO
M3 3TOM CyMMBI BBIYECTb YHCJIO OOIIUX BJIEMEHTOB:

Nyp= Ny + Np— Nygp. (*)

Jdra ¢dopmysia, KOTOPYIO HA3bIBAIOT (POPMYJIOM BKJIIOUEHHHN M MCKJIIO-
"IeHUH, cupaBeanuBa u aaa puc. 2.40, a, roe Nye.p = 0.

Ncnonb3ya ¢popmyny (*), NnocTpoiite BhipaxeHnss ansa sBbiumncneHns N,y m
Nase:

Pbibakn B NOCENke NOBAT TONbKO Newein un cynakos. 25 pblbakoB NOBAT
newen, 12 poibakoB — CyaakoB, Npu4ém 5 pbibakoB NOBAT U newein,
n cypakoB. Ckonbko Bcero pbibakoB B nocénke? BoinonHute ¢opmanu-
3aumio 3anaun u pewwute eeé.

Y pson Bann xuBéT 30 XMBOTHLIX: OBUbI U Kponukn. Bce kponukn Ge-
fible, a y OBel, pa3Hbii UBEeT wepcTtu. N3BecTHOo, 4To y asan BaHn XuBET
18 oBeuy u 25 XnBOTHbIX C 6enoi wepcTbio. Ckonbko 6Genbix oBey, Yy
naon Bann? Beincneute dopmanmaaumio 3agativi n pelvte eé.
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B $pU3MKO-MATEMETUNECKOM KNAcce 27 yyeHUKoB. Cpeam HUX HeT Takux,
KOTOPGLIE HE MPOorpaMMupyiOT U He XOART B TYProxXoaw.. M3sBecTHO, 4TO
20 yenoBeK XOORT B TyPNOXoAbl, ¢Peon HWUx 5 nporpaMmncToB. CKoNbKo
B Khacce nporpaMmmuctos? BoinonHute dopmanuaauwio sagadm v pe-
wuTe ed.

CnoXxHele 3anpochl B NOMCKORBBLIX CUCTEMAaX

Ins penreHMs 3ajad, B KOTOPHEIX HCTONLAVIOTCS MHOMKECTBA, HAa-
NpiaMep MHOMKeCTBA CTPAHHI[, IOJYYEHHHX OT HOHCKOBOH CHCTEMEI
B OTBET HA KAKOI-TO sanpoc, yZOOHO NPHAMEHATL AMATPAMMBI Oii-
nepa—BernBa.

3aaaua 1. HasecTHO KOJMMYECTBO CTPAHHL, KOTOPRIC HAXOAAT IIO-
HCKOBLIH cepBep NO CIAeAVIONIHM 3ampocaM (34ech cHMMBOJ «&» obo-
sHayaeT onepaumic M, a ¢|» — onepanuic HIIH):

cobaku | komkm T70
KOMKM 550
cobakM & KOIKMK 100

Croabko crpaHEn OyaeT HafineHo no sampocy cobaku?

Beeném ABa MHOMKECTBA: A — MHOMECTBO CTDAHMI, IA¢ €CTh CJIO-
Bo <«cobakm», B — MHOMKECTBO CTPAHHI, CO CJOBOM <KomKm», Ilo
opMyse, KOTCpadA IOAYYeHA B NpeZBIAVIOIEM NYHKTE, NCJIYYAEM:

N2eecTHO KOnU4yeCTBO CTpaHUU, KOTOPble HaxXoauT NOUCKOBbIA cepsep %
no chnegywomM 3anpocam:

. Hesabynka 220
IuaMs & Hesabyaka 100
auamua | Hesabyoka 450

CKONbKO CTPAHWL, HAROET 3TOT cepsep No 3anpocy JIMIMA?

M3BECTHO KONWYECTBO CTPaHWL, KOTOPbie HaxoOWT NOMCKOBLIA cepeep %
no chegyiowmm 3anpocam:

eHOT 200

KalWanor 300

kawanor | enor 450

CKONBKO CTPaHML, HAWAeT 3TOT cepsep No sanpocy
KallaJioT & €HOT?
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M3BecTHO KONW4ECTBO CTPaHMWL, KOTOPbie HaxoAuT MOWCKOBLIM cepsep
Nc CReQYIOWHUM 3anpocaM:

Hramua 320
dpaHuUMa 450
dpanuma & HrTanus 80

CKONBKO CTPaHWL, HaAWOET 3TOT Cepeep No 3anpocy
dpasuma | Mranua?

PaccMorpuM Temeps GoMee CAOMHYIO 3aJaUy ¢ TpeMH O0J4CTHMMH,

3anaua 2. H3BecTHO KOJHYECTEO CTPAHMIL, KOTOphle HAXOAHUT IIO-
HCKOBBIA cepBep IO CAEAYIOUNIMM 3ampocaM:
coBakM & JIeMYpPH 320
KOWKM & JIeMypPH 280
(komky | cobBaxy) & nemypm 430

Cronpko crpanun GyzeT HaiiieHC IO 3ampocy
KOWKM & cofaku & JIeMype?

3aMeTAM, YTO BO BCeX SANpPOCAEX eCTh YacTh & JIeMypH. OTO O3HA-
yaer, YTO O6JACTE HONCKA BO BCeX CAYYAAX OTPAHHYCHA CTPAHHLAMH,
Ha KOTODBIX BCTPEUAETCH CJAQBO <«JIEMYPHI»,

OGospaunm 6ykBamu C, K u JI o6jnacTu (rpynnbl cTparRHI), CoO-
JepKalle KIIUYEBble CJIOBA <«CO0AKM», «KOINKM» M <«JIEMYpPEBI» CO-
oTEeTCTBeEHO. Hac METepecyeT TONBKO 06JaCTb, BLIJEICHHAA (POHOM
Ha puc. 2.41, a.

a) 6)

Puc. 2.41

Ora obnacTe o6pasoBaHA E peayibTaTe MepecevueHMA AByX obiacreit
(puc. 2.41, o)

A= cobaky & JeMypH
B= xowkmn & neMmypu

IlosToMy Bazauy MOMKHO CBECTH K 3ajade ¢ ABYMA o6JacTHAMH.
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H3BeCcTHO KOJHYECTBO CTPAHHUI[, KOTOPBEE HAXOTHT NOWCKOBBIHA
cepBep TO CASAVIOUTHM 3allpocaM:

a 320
B 280
A | B 430

CxonnKo cTpauuy OyIeT BREIZAHC 1O 3ampocy A & B?

Hcnoapays dopMyny BKIIOUEHHI M HCKJIIOMeHHIi, MONVIEHHYIO B
NpeAbIAyINeM INVHKTE, HAXOIHM:

Naes = N, + N — Nyp = 320 + 280 — 430 = 170.

M3BECTHC KOMMYECTBO CTPAHWL, KOTOpLIE HAXOAWT NMOWUCKOBGLIA Cepeep
No CAEOYIOWUM 3anpocam:

Bepésa & CMpPeHb 220

Gepé€=a & CcHUpeHb & apbys3 30

cupeHb & {(Gepé=a | apbys) 340

Cronbko CTpaHWL HaWpET 2TOT cepeep No 3anpocy
apdys & CupeHb?

N3BeCTHO KONHUYECTBO CTpaHwu, KOTOpble HaxoavT NOWCKOBLIA cepeep
no cnegyiuwuM 3anpocam:

AXTa & IOMBAH 270
OueaH & Oupor 350
AXTa & FWUBAH & NOMpPOT 80

CKONLKO CTpaHWL HaWa&T 3TOT cepBep No 3anpocy
(mMpor | sxTa) & puBaH?

3azauy ¢ Tpemsi obnacTAMH He EBCerga yaaéTcs cBecTH K Hojee
npocToil 3ajzade ¢ ApyMsa obmacTaMu. CepbE€3HBIM YOPOHIEHMEM MOMKET
CTATH TO, 4YTO KAKHe-TO ABA MHOKECTBA He HMET O00IHHX BJIEMEH-
TOB.

Ecnv nBa MHOXECTBA HE WMMEKDT 0DWWMX 3NeMEeHTOB, 4YTO MOXHO CKa3aTb 0
06 vx u3zobpaxenun Ha gvarpamme Jiinepa—BeHHa?

3agaga 3. HapecTHO KOJAMYECTBO CTDAHHI], KOTOpPble HAXOAHUT IIO-
UCHOBLIf1 cepBep MO CASAVIOIMUM 3anpocam:

cobaxku 200
KOWKH 250
JIeMYPE 450

Kowky | cobaku 450
KOWMKKM & Jemypw 40
cobaku & nemypw 50
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CKOJIBKO CTpaHMII[ HAMAET 3TOT CepBEP IO 3aIIipocy
(kowky | cobakm) & JEeMyphH?

3Iech 4acTh & JieMypH BCTPEYAeTCss He BO BCEX 3alpocax, IIO3TO-
My CBECTH 3ajauy K 3ajjaue ¢ AByMsaA objacTAMU He ypaércsa. Vcmosb-
3ysa Te Ke 0003HAUEHHUHA, UTO U B 3ajaye 2, IIOCTPOMM JHarpaMmy C
TpeMs IEePEMEHHBIMH U BBIJEJIUM HHTEPECYIoHIyio o6JacTb, KOTOpas
COOTBETCTBYET 3aIpocy

(kowky | cobaku) & JEeMypPH.

Ha pucynke 2.42 ata objsacth BhIZEJEeHa (POHOM.

Puc. 2.42

B ofOmem Buze 3amauya ¢ TpemMs 00JIacCTAMH O4YeHb cJiokKHa. Ilo-
npobyeM HalTHM KaKoe-HMOyap ymopoinamiiee ycjgoBue. Hamnpumep,
BBIJIEJIUM TPH YCJIOBUSA:

cobaku 200
KOWIKMN 250
KoKy | cobakm 450

ITO O3HaAuYaeT, YToO 00JilacTh kOwKM | coBaxkm paBHa cymMme o0Jia-
creii xomky u coBakm, T. e. 3TH obJyiacTu He nepecexaiomcs! Tarkum
obpa3oM, B HallleM cJydyae auarpaMma BBINJIAAUT Tak (puc. 2.43).

Puc. 2.43
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Pasmepnr ofbmacteit 1 (cobaku & JeMyph) H 2 (KOWKM & JI@MYPELI)
HAM H3BECTHBI, OHH COCTABAAIOT COOTBeTcTBeHHO 40 m 50 crparnn,
O02TOMY N0 3AIPOCY

(KowxM | cobarM) & JNeMypH

OOHCKOBHIA cepBep Hafigér 40 + 50 = 90 crpasun.

W3BECTHO KONUYECTBO CTPaHWL, KOTOPBIE HaXOAMT NMOMCKOBLIA cepsep
no CAeOyloWwnM 3anpocam:

COJHIE 230
Kpabkt 220
JaTo 100
Kpabel | cCconHue 450
Kpabe & JIeTo 60
CONHLEe & JIeTo 20

CKONBKO CTpaHUL, HAWABT 3TOT CepeBep MO 3anpocy

Kpabel | conHue | neto?

Boisoabi

¢ MuomecTBo — 5T0 HaGop HEeMOBTOPAIINMXCA 3JAeMEHTOB.

¢ MHOMECTBO MOXKET COCTOATE H3 KOHEYHOrO 4YHUC/aa 3JIeMeHTOB, DecKo-
HEUHOTC YHCJA 3J€MeHTOB HaM OniTh OycTeiM, MHOMecCTBa, ¢ KOTO-
pPBEIMH pafoTaeT KOMIOLIOTEP, HE MOTYT OhITh 0eCKOHEUHBIMH, NOTOMY
9TO ero nNaAMATbH KOHETHA.

¢ YrobH onpefesnTh MHOMECTBO, MOMCHO IepeaHCINTh BCEé erc 3JIeMeH-
TH HJAH 38JIaTh YCAOBHMEe, KOTOpOE ONpeleaseT 3JIAeMeHTh MHOKEecTBa.
Jaa BceX 3JeMEHTOB MHOMKECTBA STO YCJIOBHE AOJKHO ORITH MCTHH-
HEIM, JAf 9JeMEeHTOB, He BXOLAIIUX BO MHOMKECTBO, — JIQKHBIM.

s JlononHeEHNe MHOMECTBA A A0 YHHBEpPCANLHOrO MHOMecTBa U7, BRIIO-
qAIIero BCe 3JIEMEHTHl HeKOTOPOro Kjaacca, — JT0 BCe HJe€MeHTHI M3
U, XoTophkle He BXOAAT B A.

¢ Jlepeceuenne ABYX MHOMKECTE —— 9TO MHOMKECTBO, COCTABJEHHOE U2
3JIEMEHTOB, BXOAAINHUX B 002 HCXOAHBIX MHOMKECTBA.

* OGBbeAUHCHMEe ABYX MHOMKECTE — 9TO MHOMKECTBO, COCTABJICHHOE H3
3JeMEHTOB, KOTOPEIE BXOLAT XOTHA O B OJHO M3 STHX MHOMKECTB.

¢ JIna HarnAHOrO H300pAKEeHMA MHOMKECTB HMCIIOAB3YIOT JHMATPAMMEL
Diinepa—BenHa, HA KOTODEIX KayKJAoe MHOMKECTBO 0Go3HaAUYaeTca Kpy-
roM wiaH Apyro#l durypoii.

e Ha gmarpamme Jitrepa—BeHHa DONOJMHEHNe MHOMECTBA A4 — 3TQ BCe
TOUKH 3a upefeiaamu obaactn A; nepeceueHue MHoXecTB A u B —
aro obmas uacthk obaacreit A n B, a ofpeguHeHHe MHOMecTB A H
B — »T0 BCe Toukm, BXOAAIMHe B ofmacTs A unu B ofmacts B,




H MaTtemartnueckas nornka

» KoauuecTBO a7eMeHTOB B 00BLeIUHCHAM ABYX MHOMKECTEB BHIYMCIAETCH
no dopMysie BKIKOYEHUHE M HUCKJIIOYeHMId:

NA]B = Ny + Np — Nygp,
rie N, n Np — 4ucio 3JeMEeHTOE COOTBETCTBEHHC B MHOMXeCTBax A
u B, a Nygp — uucac nx obInX s1eMeHTOB.

Hapucyiite B TeTpaau WHTENNEKT-KapTy 3toro naparpada.

Bonpocbl u 3aa3HuA

BEIMOJNHATE N0 YKASAHHIO YYHTENA 3ajgaEma B pabGoueil TeTpagd.

M S0P « rnase 2 3 EanHo konnekumm unppoBobix
obGpasoBarensHbix pecypcos (school-collection.edu.ru)

DleMeATADHDBIE JOTHMYECKHE ONEDPAIAH

C 4ero HAYMHAETCA JIOTHKA

Beceaa 5a. Jlormueckune CBASKH

Becepa 56. Jloruueckue dopmysini
JloruueckHe 3aMadMH H aarefpa BBICKA3bLIBAHMH
Cxema MHoOEecTB-1

Cxema MHOKecTB-2

Cxema MHOKeCTB-3




frhasa 3
MOOEINPOBAHWUE

§ 13
Moapenu v mopgenupoBaHue

Kawoueavie cnoea:

* MOACHDL e NAGOPMAITHOHHBIE MOJEIH
* MOIJEeJHDOBAHHE * MMHTAOHOHHBIE MOOEJH

* AHAJTHI3 & UrpoBEHE¢ MOJEaAH

* CHHTES * ANeKBATHOCTh

L

MAaTepHANbLHEIEC MOJACHAH

Y10 Takoe mogens?

IIpr caoBe «MOJENL» Yy MHOIMX, HABEPHOE, MNOABASETCA MLICHL O
MOAENIX CAMOJETOB, Kopabhaeil, TAHKOB U ApPYroil TeXHHKH, KOTOpEIe
CTOAT Ha IIOJKAX MarasmHoB. OAHaKO CJAOBO «MOJAEJb» HMeeT Gojee
IINPOKOe 3HAUYeHHe. HanpuMep, ACpYIOKH, B KOTOPHeE HCPAOT JETH
BCEX BO3PACTOB, — 3TO MOJEJN peajbHBEIX OOBEKTOB, C KOTODHEIMH
OHHM CTANAKHBAITCA B MHU3HHA (MJIH CTONMKHYTCA B HyayIIeM).

ToBopa 0 Mopend, ME! BCerAa YKA3IbIBAEM HA KaKoli-To Ipyroit
o0beKT (Ipouecce, ABIeHHe), HanpuMep: «[nobyc — 310 Momens 3eM-
ams. 3peck Apyroil ofbeKT — 3TO 3eMAs, OH HASHIBACTCA OPHIHMHA-
naoM. OGBEKT CTAHOBHTCS MOAeJBI0 TOJEBKO TOTA4, KOrAa €CThH OPHCH-
HaJI, MOAeJH 6e3 OpPHIHHANA HEe CYIIIeCTBYET.

BaueM BOODIE HYyMHBI MoAean? OHHM NOABAAIGTCA TOTAA, KOTAA
MBLI XOTHM pEIIHTL KAKVIO-TO 3aAady, CBASAHHYIO ¢ OPHCHHAJNOM, a
M3YYATL OPHTHHAN TPYAHO HJIH Aa’Ke HeBO3MOXKHO:

¢ OPHTHHAJ Heé CYIIECTBYET; HAIpHUMep, Y4eOHHKH ACTOPAM — 3TO
MoZeJHu O0IIecTBa, KOTOPOr0 ViKe HeT; BOSMOKHEIE MOCHIEICTBHSA
AAepHON BOMHEI YY8HBIC H3YYAJAH H& MOJAGAAX, OOTOMY UTO CTA-
BHATh PeadbLbHLEIN sKcOepuEMeHT Ghlino O GesyMuem;

* HCcclefOBAHHEe OPHUTHHANA AOPOre MJIH ONMAcHO AJS KHSHH, HAIIPH-
Mep, IPH YIPaBIeHHH AAepPHBIM PEaKTOpPOM, HCHOBITABAA cKadasmg-
pa IS KOCMOHABTOB, CO3AAHHH HOBOTO caMoJéra Mam Kopabud;

* OPHrHHAJ CI0KHO MM HEBOZMOKHO MCCIAEMOBATH HEMOCPEICTBEH-
Ho, HanpuMep COJMHEUHYI) CHCTEMY, MOJEKVJBI H ATOMLI, OYEHL
GEICTPBIE NpoOecchl B ABHTATEJNAX BHYTpPEEEero cropaHHfA, OYeHE
MeIJIeHHEIe IBHAKEeHHNA MATEPHKOE;




n Mogenuposasuve

® HAC MHTEPECYIOT TOALKO HEKOTOpPhIe CEOHCTEA OPUIHHANA; HATIDH-
Mep, uTOORI HCIOBITATE HOBYIO KpacKy AJA CAMOJETA, HE HYMKHO
CTPOUTE CAMOJET.
Hrak, MOAeN: Bcerga CBAGAHA He TONBKO C OPMTHHAJIOM, HO B ¢ KOHK-
peTHOIl 3agadeill, KOTOPYK MBI XOTHM PeIOATE ¢ OOMOILOBK) MOJENH.
s naoGore OpMrHHAAE MOMKHO NIOCTPONTE MHOMECTBC PASHEIX
Mozaeneit, HanpuMmep, MoZenniy UeJOBEKA MOMET CIYXHUTE ero do-
Torpadna, DACIOPT, TeHeTHYEeCKHiHl KOJA, MAaHEKeH, PEeHTTeHOBCKHI
CHHMOK, Ouorpadma. 3aueMm croarko? denmo B ToOM, uTO Kamjaasa Hu3
9TAX MOZeJel OTPaAMKaeT TOJBKO Te C80icmead, Komopsie 8aAXCHbL Npu
pewienuu xouxpemuolt salauu. Taxue cBolicTBA B TEOPHH MOZEIHpO-
BAHUA HAZLIBAIOT CYIIECTBEHHLIMH.
BMmecTe ¢ TeM 0ZHA H Ta K€ MOJENb MOXKeT OINHCHIBATEL MHOMCECT-
BO CAMBIX PASHBEIX OPMrMHAJ0B. Hanpumep, B pasJIMYHLBIX 3agadax
4TOM, MYXd4, YeJIOBEeK, aBTOMOOHJE, BEICOTHOE SJaHHe, AaKe ILTaHera
Bemaa moryr OBITH IIpeACTABJEHBI KaK MaTepHANbHEIE TOUYKH (eCaH
PasMephl COCeAHMX OOBLEKTOB H PACCTOSHHA MEMXJAY HHMH 3HAYHUTEDL-
HO GoJbIe).

0 Mogear — 92T0 00BEKT, KOTOPHIH 001ajaeT CyLeCTBeHHEIMH
CBOHCTBAMH ApYTrore 00LEeKTAa MK Ipollecca (opuzuMmana) m uc-
TOJB3YeTCA BMECTO HETro.

HasoeuTte CBOACTBA CAMONETA, CYWECTEEHHBIE C TOYKW 3pEeHMA:
a) KOHCTPYKTOPA;

6) ausaiivepa;

B) SKOHOMMCTA;

ry némuka;

A) BopTnpoBoaHUKA;

€) naccaxmpa.

IIpaxTHueckH BCE, YTO ME AeJaeM ¢ NOMOLUBI0 KOMIBIOTEPOB, —
oT0 MojgenmposaEne, Hanpamep, Gasa paHHMX OHOAHOTEKH — 9TO
MOARJEL PeaiEHOr0 XPaHWIHINA KHHT, KOMIBIOTEePHBIH YeprTdim — 21O
MOoAeNns AeTanu U T.A4.

0 MogeaupoBanHe — 3TO CO3JaHUE M HCCIeA0BAHUE MoZenell nas
A3Y4YEeHNA OPATAHAJOR.

C noMOIMBI MOZEAMPOBAHHMA MOXKHC PellarTh 3a8audM JeTHIPEx

THIIOR:
® u3yvexnue OPHUrHHANA (B HAYYHEIX ¥ yueOHEIX Lenax);
e grnaaus (¢4ro Oymer, eclAH ..») — NPOTHO3IHPOBAHUE BJIHAHUA

PaSAMYHEIX BO3AEHCTBAN HA OPHIHAHAJ;
s cunmes («KaK CcJerarTk, 9TOOLI ...») — YOpaBJeHMe OPUrHHAJIOM;
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e onmumusauus (¢«KAK cOelIaTh Jydlde BCEero ..») — BHIOOP Hau-
JYYINEro peileHHA B JAHHBIX YCJIOBHAX.

HaszoeuTe 3apaum, KOTOpbie pelualTcs B KaXOoM cnyyae.

a) JaHvun CHMTAeT, KaK KyMNUTbh HOBLIA MNAHIWEeTHHEIA KOMMLIOTED MO MW-
HAMANBLHOWA LigHe.

6} Kupunn BoicHset, 6yaet M nNnasartb B BORE KYCOK NAACTHKA.

B) KOHCTAHTUH nNposepAeT, BLASPXWT AW BEpEBKa BeC anbnuHWCTA.

ri Bacunuiz xo4eT caenatk TAKOM CTOM, KOTOPLIA BbIASDXWT Harpysky B
200 «r.

A) AnéHa U3ysaeT CTPOEHWE MONEKyNbl BOAbL

Kakue OniBalor Mmogenu?

CyllecTByeT MHOMKECTBO RJIACCHGHEAIMH MOIenel, KaXKIAA H3 KO-
TOPBIX OTPAXKAET K&K0e-TO OAHO CBOMCTBO. YHuBepCadsHOH HIACCH-
puxauun Mometeil Her,

Ilo cBoell mpupoge MOJENK IeadATcA Ha mamepudivhbie (Qu3HUe-
CKHMe, IIpeAMETHEIE) U UHPODPMAUUOHHbLE,

MarepualsHble MOZEJIH «MOKHO IOTPOTATh® — BTO HrPYIIKH,
YMEHBINEHHEIE KONMHM CAMOJNETOB H Kopabhaeil, uydena MKHMBOTHEIX,
yuebHBIe MOZENH MOJEeKYyJa M T. I.

HadopmannoHase MoOgean — 3To HHPOpMAIMA O CBoMcTBaxX
OPUTMHANA H ero CBASAX ¢ BHeIDHHM MHpoM. Cpean HHX BEIIEJAKOT
sepbansrbte Modenu (CNOBECHBIE, MBICJCHHEIC) M FHAKO8bie Modeau,
3aKBCaHHBIe ¢ IIOMOIILI0 KaKoro-to GopMalbHOTO fABBIKA:

¢ zpaguvieckie (CXeMH, KapThel, doTorpadru, JYepTeEH);
mabauiLHbvie;
mamemamuvecrue (GopMyanr);
Ao2uyeckue (BapHAHTH BHIOOpDA HA OCHOBE aHa/M3a yCiaoBuii);
cneyiianbibie (HOTBE, XHMHNYecKHe GQOPMYNIBEI H T. IL).
PasnuualoT cmamiyeckue U Junamuieckue MOIeNH.
B ecTarmvecknx Mozedfix NpeAnoJaraeTcA, YTCO HHTepecylollpe HAac
CBOMCTBA OPUrHHAJNA He K3MEHAKITCA BO EpPeMEHH.

JHHAMHYCCKHEe MOAEJH ONHUCHIBAIOT ABHKEHHe, PA3BHTHe, H3Me-
HeHHe,

Kakve U3 3TUX MOAENeid cTatndeckme, a Kakme — AMHaAMUWMECKME:
a) Moaenb NoNéTa Wapuka;

0) dotorpacdwua;

B) BMASO3IENWCD;

r) wctopus 6onesHu;

A) aHanua KpoBM;

€) mobenk MONEKYNbl BOAWI;

X} Modent pPa3ssvTUA 3eMneTPRCeHus,

3) Mmopent BpaweHna fiyHs BOKpyr 3emnun?




MoaenuposaHne

JupaMHYecKe MoAeJ M MOTYT OLITh AMCKPeTHLIMH M HelpephIB-
HBEIMH.

Mopgenr HASBHIBAETCA IHCKPETHOH, €CIH OHA OIIMCLIBAET IOBeae-
HHe OPDHTHHAJNA TOJABKO B OTOeJbHEIE MOMEHTHI BpeMeHV. Hanpumep,
MONEeNb KOJOHHMH HHBOTHBIX ONpefelder KX UYMCIAeHHOCTE OAHH pa3
B TOX.

HenpepslBHas MOIenh ONKECHIBAET IIOBeAeHNe OPMIHHANA AJIA BCEX
MOMEHTOB BpeMeHH H3 HEeKOTOpPOro BPeMeHHOro ImpoMe:xyTra. Hanpwu-
mep, hopMmyna y = sin x M rpaduK 9T0H QYHKUMM — 3TO HelpephIB-
Huie Moument, Tax KaK KoMnbeiOTep paboraeT TOABKO ¢ NUCKDPETHEIMH
JAAHHLIMH, BCe KOMOLIOTEPHBIE MOAEJH — AHCKPETHEIE.

Ilo xapakTepy CBA3dell MOAENH NENATCA Ha JemepMUHUPOSAHMHBIE
M 8epoamioCmHusie,

B merepMHHHPOEAHHBIX MOMEAAX CBAZH MeMXJY HCXONHBIMHA JaH-
HBIMH M De3yJAbTATAMM KECTKO 3aJaHEI, MPH OAWHAKOBBIX MCXOTHEIX
OaHHLIX BCerAa IOJNY4YaeTcs OAUH M TOT e pe3yAsTaT (HAaopHMep,
IpH pacuéTe IO HIBeCTHRIM dopMyaam).

BeposTHOCTHEIE MOIEJAH YYHATHIBAIOT CJAYYAHRHOCTE COOBITHII B pe-
ANBLHOM MMpe, IIOSTOMY IPH OZHHX H TEX e YCJHOBHAX DPe3VJIbBTATH
HECKOJIBKKX HCOBITAHMNA Mogead MOryr oriamuarbea. K BeposaTHocT-
HBIM OTHOCATCA Moaejnn GPOyHOBCKOrO IBMIXKEHKA YACTHI, MOAETA Ca-
MOJIETA ¢ YYETOM BeTpa, ABHMKEHHSI Kopabia IpH MOPCKOM BOJIHEHHH,
OOBEAEHNA YeJOBeKa. B pe3ysbTare sKCIOepHMEHTA ¢ TAKHEMH Moge-
JAMH OIPemeNAIcT HeKOTOpble CpegHHe BeJIHIHHH II0 Pe3yIbTATaM
CePHH HCHOBITAHANA, HAIIPHMEP CPeJHICIc CKOPOCTh ABHKEHUA YaCTHIL,
cpefHee OTKAOHeHWe Kopabas or Kypca ¥ T, n. HecMOTpA Ha ciydaii-
HOCTL, 5TH pPe3yJILTATBHL AOCTATOYHO CTAOMILHEI, T. €. MANC MeHAITCA
OpH OOBTOPHBIX HCIBLITAHWAX.

Mcnonbaya AONONHWTENBHBIE MCTOYHWKW, BLIACHWTE, OT KaKUX MHOCTPAaH-
HblX CNOB NPOM30LLNKM CNoBa «BepbanbHblli», «CTATUMECKWA», «OUHaMK4eC-
KMid», «AeTepMUHUPOBAHHLIA>.

Mo wmarepuanam naparpaga cocraBbTe B TETpaau CXEeMbl Pa3NMYHbIX
knaccupurkalumin mogenen.

HMHTAIHOHHEBIE MOOEJIH HCIOJIB3VIOTCA B TeX CJAydYadx, Korga Io-
BeJleHNe CJIOXKHOH CHCTeMEI HeJb3d (HAX KpafiHe TpyZHO) NMpegcKa3aTh
TEOPETHIECKH, HO MOXKHO cM0ofenuDo6amdb €€ peakmui0 Ha BHENIHHE
yeaoeuAa. Hdaa roro urobm HailTH onTEManbHOE (caMoe AyUIlee) pe-
IIeHre 3aJa9M, HYXKHO BHIOOJHKETL MOZENIHPOBAHHe OPH MHOTHX BO3-
MOXXHBIX BapHMAHTaX K BeIOpaTh HaHAYYIIHA K3 HHX. Takoil MeToA
9ACTO HAZHIBAIOT Mmemodom npob u owubor.

HMmuranwoHHLle MOJEJSH NO3BOAAIT 0UEHL TOUHO ONHCATH DNOEE-
JeHWe OPHUrHHANA, HO NOJYYeHHLIE Pe3yJIbTATE! CIIPABEAJNHEBLI TOJIBLKO
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ANE TeX CcAydaeB, KOTOpble MBI MOAeAHPOBAJIN (YTO CAYUHTCA B APY-
rEX VYCJHOBHAX — HeOoHATHO). IIpHMephl HCIOJB30BAHHA HMHTALLE-
OHHBIX MoJgeJeii:
* ACOHITAHHE JEKAPCTB HA MHBIIAX, 00espAHAaX, Ipynnax goSpoBOJb-
0es;
& MOAENH OHOJOTHYECKHMX CHCTEM;
* SHOHOMHYECKHE MOJAENH YOPABJIeHHS OPOH3BOJICTBOM;
& MOAETE CHCTEM MACCOBOTO OOCTyKuBarmd (DarKi, MATASMHELI M T. IL).
Jna moEuMaHHa paboTel IIpoileccopa MOMKHO HCIOJB30OBATH ET0
MMHTAIHCHHYI0 MOJEJb, KOTOPAA HDOSBOJAET BBOJUTE KOMAHABLI B
onpeaesiéHuoM dopmare H BRIONONHATH KX, H IIOKA3ILIBAET HSMeHEHUE
3HaQUEeHMH pezucmpos (AdeeKk DaMaTH) nponeccepa. IlozobHble Mozenn
OpUMEeHAIOT B TOM cJAydae, KOTAA HYXMHO HAOHCATH IOpPOTPAMMY AJA
CHCTEMEI, HA KOTOpOH eé HeBOBMOJKHO OTJAHBATH {(HAOpHMEp, NJIA
MHKPOIIpOIleccopa, BCTPOSHHOTO B OBITOBYIO TeXHHRY). TakoH moaxoxn
HASHIBAIOT KPOCC-NPOZPAMMUDOSAHUeM: TPOTPaMMa THOIETCA B OTJa-
MHUBACTCA B OAHOI cHcTemMe, a paboraTh Oyger B apyroil. B sTtom
cliyuae APYIyI0 CHCTEMY OPHXOJHTCA MOLEAHPOBATE C OOMOIILI HMH-
TAIIHOEHOHI MOJeJH.

Hrpoksie MoOOeaH MO3IBOAAIOT YUHTHIBATH AelCTBHA OPOTHMRHHKA,
HATIPEMEP, OpHM MONEeIHPOBAHHE BOeHHLBIX AeiicTBHil, copeBHOBAHMIL,
KOHKYpeHUIHH B OH3Hece. 3ajaya HWIPOBOTO MOZENHPOBAHHA — HAHTH
AYLULYI0 cmpamezulo § Uzpe — NJIaH OeHCTEUM, KOTOPHEIH naér Ham-
JY4YIOIKE pPe3yJbTaTH JajKe B TOM Cclydae, KOTAA TNPOTUEHHK HUTpPaeT
fieaomubo9HO. JTUMHM BOTIPOCAMH RAHHMAETCS HIEOPpUA uzp — pas-
JeJl MATEMATHRME, OHHM M3 cosjaTeneil KOToporo OhLI aMepHMKAHCKHIH
yuenerit Imxon ¢on Heiimam.

ApexkBaTHOCTL Moaenen

Hrak, OpE MOAeIEpPOBAHHE MLI 3aMeHseM OJHH o00BeKT (oGBexT-
opuruHan) apyrum. IloaToMmMy Becerza BOSHHKAET BOOPOC, MOMKHO JIH
BEPHTL NOJYIEHHLIM peayabTaTaMm. HHade ropopd, OymeT JM OPHTHHAJ
BecTH ¢ebA TaK Ke, KaK M MOogeab?

ANEKBATHOCTE MOJEIM — 3T0 COBIA/ICHUE CYTIECTBEHHBIX CROHCTR
MOJe/ ¥ B OPDMTHHAJA B paccMaTpHBaeMoll sajaue.

Mcnonekaya AONONHUTENbHBIE WCTOYHWKKM, BbIAICHWTE, OT KAKOro WMHOCTpaH-
HOrO CNOBa NEOMIOWNG CAOBQ «3AEKBATHBIA».

A,ZIeRBaTHOCTb O3Ha4YaeT, 4YTO Pe3VJbTATHI MOJEJHPOBAHHKA:

¢ He NPOTHBOPEYAT BBEIBOJAM TEODHH, HAIIPEMED 3aKOHAM COXpaHe-
HEA (BelecTBa, SHEpPrvyd W T, 0.);

* NOATBECPDIKAAIOTCA IKCOCPHMEHTOM C OPDHTHHAJIOM.

H O



“ Moaenuposarue

Takum 06pazoM, aZeKBATHOCTE MOIEAU OKOHYATEALHO MOMHO HO-
KAa3ATh TOJBKO 3KCIEPHMEHTOM: €CJH pea3yJbTATHEI HAIIETO MOAeaH-
poBaHMA OAM3KH K HAOJIOOAEMEBIM HA OpPAKTHKEe, 3TO O3HAYAET, ITO
MOJAeNb AJeKBATHA.

JUia Toro 4ro0Bl BHIYKCAHTE OIIHOKY MOAEJNMPOBAHKA, HYMXKHO
MOZYIL PAsHOCTH MEMAY PesyIALTATOM MoaeauposaHug X W pesyib-
TATOM BHKCIEepUMeHTA X, pPAsfeUTh Ha pPe3yJILTAT SKCICPUMMEHT& H
VYMHOMHTE Ha 100%:

|x -Xx.|

0X = -100%.

*

Benmunaa 6X (YHTASTCH <«AeJBTA MKC») HAJLIBACTCH OTHOCHTEJALHOI
ommndkoif. Ha npaxkTire Mozenh OOLIMHO CUHMTAETCA S0eKBATHOH, eciau
OTHOCHATEJIFHAA omuOKa He mnpesbimaer 10%.

®deodaH nNocTpoMn MaTEMATUHECKYIO MOOefNb, KOTOpPas MO3BOAAET MpO-
rHO3MpOBaTL W3MEHeHWe Beca Kowku. [na xaxoro nepnoga BpemeHd
mogens deodana apgekearHa?

Boospacrkowkw, | | 5 | 5 | 4| 5|6 | 78! 0f0l| n| 1w
Mes.

Bec, kr 03]o06|00|12|14|16|18]109] 2122|2324
{mogens)

Bec, wr 03/o6|loo| 111315171718 19|20/ 21
{dbaxkmueckn)

Hy:xXHO NOHMMATB, UTO JK00ad MOJedb OTJHYAETCA OT OPHIHHA-
Ja, O03TOMY 0OHA MOXKeT OBITH AAEKEBATHA TOABKO IPH ONpPedeIEHHBIX
VCAOBHMAX — B TOHM 3ajZiade, AJd PLIIeHHH KOTOpoill oHA C€O3aaBanach.
Hanpumep, mogent mejdeHuns aMét (depez HeKOTOpEIH HUHTepBak Bpe-
MeHH Kaxaas aMéba ZeJHTCA HAABOE) 8JeKBATHA TOJBKO HOPH MAJIOM
KoJm4ecTBe aM&é0 M HeOOJBIIMX MHTEpPBANAX HalnioZieHHA, MHAYE AMéE-
Obl 3AnOJMHMIN GH BCE IPOCTPAHCTBO.

Bo MHOIMHX cAy4Yadx Pes3yJbTATH MOAEJHPOBAHHA — 9TO HEKOTO-
pBle YHCJa, W3MEepeHHBIe MM PACCUHTAHHBIE TI0 PE3YyJALTATAM SKCIIe-
PHMEHTA ¢ MOJeJIbI0. ITC MOTYT OBITh, HAOPHMEP, CHJIA, PACCTOAHHE,
CKOpPOCTh, YCKOpeHHE, AABJIEHMe H Ap. Yallle BCEro 3TH BeJHYHHEI
AJA MOOeJH K OpHrHHaja OyAyT pasnHdaTbCd, OO3TOMY HY:KHO YMETh
OEePEeCYATHIBATE «MOZeJbHEIE» NAHHLIE B COOTBETCTBYIOIOHE 3HAYCHHUSA
AJA OPHIrHHANA. JTAMH BONPOCAMH 3aHHMAGTCA meopus nodobus.
IIpocreiimuit npumep — pa6ora ¢ xaproit. Paccroanve, uaMepeHHOE
0o KApTe, HYXXHO YMHOXXHTHL HA MACINTAOHBIH MHOMHTENH, TOUZA 0O
JYUYHATCA COOTBETCTBVIOIIEE PACCTOAHME HA PEaIbHOH MecTHOCTH.
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BuiBOoAbI

e Mogear, — »3T0 00BEeKT, XOTOpPHII o0nagaeT cCylLIecTBeHHLIMH
CEOHCTBAMM JAPYroro oombeKra, Opodecca MJIH ABNeHHa (OpHUTrHHA-
J4) B HCOOJB3YETCS BMECTO Hero.

s MogeampoBaHMe — 3TO CO3ZAHHE H HCCHeoBaHMe Moaeneil ana
H3yUeHHA OPHUTHHAJOR.

e C moMomILI0 MOAECJIHPOBAHMSA MOXMKHO PEIUATh 38JAYH YETHIPEX TH-
IIOB:

1) msyueHHe OpPHIHHANA;

2) aHanImM3 — MOPOTrHOSHPOBAHHE BINMAHUA PASNHYHLIX BO3TEHCT-
BHII Ha OpDHMrHHAN;

3) cuHTes — YyIpaBJeHHe OPKETHEHAIOM;

4) omTMMHIAUMA — BHIOOpP HAHNYYIIEr0 peIeHHs B JAHHEIX
YCIOBHAX.

¢ VHEHBepcanbHONH Kaaccudmranumn mozenedl Her. ITo ceoelt mpupoae
MOZeNH AeNATCA HA MaTepHallbHbIe M HHPOPMAIHOHHEIE,

¢ ANeKBATHOCTE MOIENE — 3TO COBNAZEHMEe CYINeCTBeHHLIX CBOMHCTE
MOZEeJIE M OPHIHHAJNA B PpacCMATDHBAeMOl sazade. I[Ipoeepurhs
AmeKBATHOCTE MOMKHO TOJILKO IIYTEM SKCIEPHMEHTA ¢ OPHUTHHAJIOM.

HapucyiiTe B TeTpagu WMHTENNEKT-KapTy 3Toro naparpada.

Bonpocu v 3ananuva

1. Yro BH AyMaeTe IO IIOBOXY APYFOr0O onopejesieHHs moaenam: «Mo-
JeJIb — 9TO YOPOIIEHHOE OPEeACTABJCHHE PEAJBHOTO OOBEKTA, OpO-
Hecca MJIH ABJCHHA» 7

2. IIpuBeamTe OpHMEepH PASHEIX MozeJel 4denopeka. na pemmenma
KaKAX 3aJa4 OHHM TpeJHASHAUEHBI?

3. IlpuBenuTe OpHMepH MoOAeldell, ¢ KOTOPHLIMH MLI paforaeM Ha
KOMIILIOTEpAaXx.

4. K kaxomy THOY (THIIAM) MOKHO OTHECTHM CIHEAVIOIHE MOoZesu?
a) Kanaxka — 3T0 MaiaAKa ¢ TpeMdA IPRIM3HKAMH.

6) a? + b% = ¢,

B) Ecnu ropur KpacHelit ceer, To croii. Eenm ropuT senémbrit
CBeT — HIH.

r) 2H, + 0, = 2H,0.

HcnonpsyilTe pasHEBEe KiaaccHbHKanmAH.

5. Kakyio Mogelib — BeDOATHOCTHYI HJIA NeTePMHHHUDOBAHHYW) —
BBl PeKOMeHIIyeTe BEIODATHE AJNA MCCHAENOBAHHS ABMMEHHS CyJHa
B mropMm? Ilouemy?

6. CpaBENTE AOCTOMHCTBA M HEJOCTATKH HMHTALMOHHBIX H TEeOpPEeTH-
YeCKAX Moaeneil (Hanmpmmep, 3alHCAHHHX B Buge (hopmyn).




n MonenunposaHue

7. Bepuo Jm, UTO MOZEe/H, MCOONBIVEMBIE IDH COZAAGHHM KOMIIBIOTED-
HBIX HTp, 3TO HIpoBHIe Mofenu? Ofocuyiite Bally TOYKY 3peHHA,

8. Kak MOKHO JOKa3aTh, YTO MOOeNbh HeaJeKBAaTHA?

9, TloyeMy HE OJHA MOAEJbL He MOXKET OBITh NMOJHOCTBIO AJEKBATHA
opuruHany?

10, BunoanuTe mo yKAa3aHWG YIHTENs 3aaHAA B padoyed TeTpajiu.

Moarorvoeste coobuwenne

a) «AHanu2 ¥ CHHTE3»

6) «deTepMUHHUPOBAHHEIE M BEPOSTHOCTHLIE MOLEJIH»
B) «Hrpoerie mogenu»

Ir) «AZEeKBATHOCTE MOJZEJNEH»

ApaxkTuyecxas padora

BrnmonauTe OpakTHdecKkyio pabory Ne 9 «BpoyHOBCKOE ABHM(eHHE».

§ 14
MaremaTnueckoe mogenuposaHne

Knrwouesvie cnoea:

* MaTeMaTHUecKasa MOJENb * KOMILIOTEDHAA MOJENb

* XOpOIIO NOCTABJAEHHEIE 3aJa4YH  ® SKCIEPHMMEHT

® CYIECTBEHHEIE AaHHBbIE * AHAJAH3 pesSYJILTATOB MoZe-
® TeCTUPOBaHHE MOJAEJH AKPOBAHAA

JaAa Toro utrobbl HCCIENOBATH MOAEIH € IMOMOIIBI0 KOMIOBLIOTEDA, HYX-
HO 3ANHACATH €6 HA KAKOM-TO (POPMAJNBHOM HA3BIKE. ¥CJIOBHA MHOTHX
348784 TOUHEE BCEND 3ANHCHIBAKTCH ¢ HOMOIILI) ASEKA MATEMATHKH —
B BHAe Qopmyn. Tarkue MoZenH HAIBRIBAIOTCH MATEMATHYCCKHMM,

Korga dopMyasl HanoucaHbl, A HCCASTOBAMHSA MOAENH ¢ I10-
MOIILI0 KOMOBIOTEPA HY;KHO HANHCATE NOPOTPAMMY — COCTABHTh
KOMIIBIOTEPHYIO Mogenb. B sToM mnaparpade MBI Ha IpHMepax pac-
CMOTPHM OCHOBHBIE 3TAUE paspaboTKH M HMCCJeJOBAHMA MaTeMaTHde-
CKHX Mopaeneif.

MocraHoBka 3agaum

JTanl DOCTAHOBKH 3aJaud — CAMBIM Ba)KULIA npu MOZEeMHPOBAHHE,
Eciau szeck JonymieHa omHOKa, To GAaKTHYECKHM pPeNIaeTCHd COBCEM
He Ta 3ajada, KOoTOpY¥IC HYMHO DEIllNTh, H O0CJe 3aBepIIeHHA MO-
AeTHpOBAHHUA BCE npn;:é'rca Ha4YaThk 3aHOBO.
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Jdaa Toro 4To0H 3aIAYY MOMKHO OBLIO PElIdTh, OHA AOJMKEA OLITH
XOpPOoUwIO MOCTABACHA (KOPPEKTHA). ITO HAYHT, UTO:
® 3aMaHEl BCE CBASH MEXKIY MCXOAHLHIMHM JAHHBLIMH H DE3VJARTATOM;
® HM3BECTHLI BCe HCXOAHLIE NAHHELIE;
¢ DEIlleHHe CYLIecTBYeT;
¢ DelIeHne e€IHHACTBEHHO.

K coxanenn0, B PeANLHBIX 38/a9aX OLIBAET CJAOMHO CTPOro JOKa-
B4TH CYILIECTBOBAHHME M eAUHCTBEHHOCTE PeITeRud; oJsee TOTO, 3a4444a
MOEeT MMEThE MHOMeCTBO peineHwii. B Taknx cayuaax GopMyJIMpoOBKY
3a0AYH MOJKHO YTOYHHTbH, HANPMMED, TAK:

¢ Halitu J1000e pemieHHe, ecAd OHO CYIIECTBYET;
® HANTHA BCe PeIIeHHA B HeKOTOpoH objaacTh (Eanpumep, BCe pelmne-

HUA ypaBHeRUd Ha orpeare [0, 1]);

e HAWTH BCE MHOMECTBO pemerHi (HAODHMeD, IAd VPaBHEeRHA

sin x = 1).

IIpuBenémM npHMepH IJIOX0 NOCTABJCHHLIX (HEKOPDpPEeKTHEHIX) 3a-
aad.

3amaua 1. YporHn B 1ImKoJe HaumHalwTca B 8-30. B 10-00 x mko-
Jle DOABEXAT KpacHbI apromobuins. OnpezennTe, xoraa Illypux Bhiii-
AeT Urpathk B gyrdoa.

3anava 2, Maarunk Baca B cumeil Kenke OpocaeT Oenniii MAg9
¢0 CROpocThI 12 M/c. Uepes Kaxoe BpeMs MAY BOEPBEIE YAADHTCH
0 8eMHYI0 IIOBEpPXHOCTh?

Sanaua 3. PemiuTe ypaBHEHMe sinx = 4.

3agaua 4. Hafiaure dyaxmuio, rpadhuk KOTOPOH OPOXOIUT udepes
roukn (0, 0) n (1, 1).

Ona kaxpoi W3 3TuX 3ada4 ofpegennte, MOYEMY WX HENL3S CUWTaThb 0
XOPOWO MNOCTRBNEHHBIMW,

Yro penarh, ecaH IOJVYeHHAS 3ajada ILIOXO NocrasieHa? Pe-
[IATE €€ EeJb3fd, MOPTOMY OCTAETCA YTOYHATH YCIAOBHA H MNCXOAHEIE
JaAEbpie. EciHm H 9TO HEBO3ZMOMXHO, HYXHO BBOOATL IONYIIEHHA —
VOPOTIAIONMe NIPEeANONOMKEeHUA, KOTOphie OO3IBOJAT CHAeJaTh 3a7ady
XOpOIIO NOCTaBJIeHHOMN.

Bee panbHeillnue paccy)kAeHHs MBI OyaeM IpPOBOJUTL AJIA 3afatdH
2. OHa mn0X0 IOCTABJEHA, MOTOMY UTO HEHW3BECTHO, U3 KAKOH TOYKH
H mMon KakAM yriaoMm Opomier ma4. onoaHEHM ycjaoBHe, 4YTOOH clhe-
JATh 3444y KOPpeKTHOH, Ranpumep, Tak: Baca Opocaem may sepmu-
KaavHo éséepx. B momenm Opocka Maw nHaxodumca Ha ewvicome 1.5 x.




ﬂ MogenuposaHue

Beerga mu cymecTByer pemenue zanagy 27 Ha, Bceraa. ITo zako-
HY BCEMMPHOTC TATOTEHWUS MAY IPUTACHBACTCH K 3eMHOIl MOBepXHOC-
TH ¥ KOrga-EuOyIAb YNAgET HA NOBEPXHOCTD.

Enuncreenno am pemenne? Ia, B 5T0il 3ajaue pelleHHe eJuH-
CTBEHHO.

Pa3paboTka MmaTeMmaTn4eckon Moaenu

Ha srane paspaGoTKH MaTeMaTH4YecKOH MOJENIH HYXHO:
1) BEIZeNNTHL WCXOAHLIE AaHHBIE, CYWECMOeHMbie FJA PelleAns
ZJaHHOM samauiu;
2) DOCTPOHUTHE MATEeMATHUYECKYIO MOZeJh, OTPAKAUIVIO TOJABKO
CYLIECTBeHHEIE CBOIiCTBA OpPHI'HHAJA.

o Kakve paHntle B opMynnpoBKe 3anaqdu 2, Ha Ball B3MNAA, CYLWWECTEREH-
Hble, 8 Kakwe — HeT?

Beeném HeKOTOpPHE AONYINEHHSA:

¢ MAY — MaTepHMANLHAA TOYKA (ero pasMepsl MaJikl B CPABHEHHH
€ BBICOTOH TIGJAETA);

* COOpPOTHBICHHUE BO3AYXA He VUHTHIBAETCH.

IIpn pemeHWH 3a4a9d MOCYT HCHOJL3IOBATLCH He-
CKOJIBKO MoJeneil pasEBIX THNOB. Hampumep, AJMA JydNIe-
ro MOHUMAHHA NOJE3HO MOCTPOHTE ZpadiuuecKyin modenv
samaun (puc. 3.1).

3a HaAYANO KOOPAMHAT YAoOHO HOPUHATE TOYKY, OT-
KyZa Bblleraer Msiu. O6os3HauuM uepes v, HaAYAILHYIO 0
CKOpPOCTh M#AYA, 4Yeped A, -— HAYANBHYIO BRICOTY MSdua
(hp = 1,5 M) — sTO MCXOAHBIe gamHble. Hy;KHBIA peayab- F;uc. 3.1
TaT — 9TO Bpema noaéra Mmada ¢, (puc. 3.2).

o U t
i) » Mogens n -
Hcxogunie faHELIE PezyneraThl

Puc. 3.2

I'padpuueckas mMozeabr He ZaéT OTBETA HA NOCTABJEHHEBIA BoOpoc, a
TOABKC NOSBOJAET Jy4YIDe NOHATE 3agady. IlosTOMY AJA YHCIEHHHX
pacyéToB HYKHO DOCTPOHUTE MATEMATHYECKYI) MOAEIb — CBAZATH C
NOMCINBIC 8AKOHOB (PMAWKM U3BeCTHBHIE NAHHEIE M Pe3YJLTAT,

Koopgunata y mpH ABIOKEHUH Tenaa, (pPOMIEHHOTO BePTHHKAJBHO
BBEPX, BBIYHCIAETCA IO (hopMyJie:

2

2 ]
rae g ~ 9,81 M/c2 — yecxopenue cBofogEOre majeHus. JTa hopmyna
H npeacraBisger coboil MaTeMATHYeCKYIO MOmelb 3agaun. B Heit mer

y=nh +vo—t—g




Maremarnieckoe mMooenuposaHve m

yIoMHHaHuUA o Bace, Maue, ¥ T. 1., eCTh TOJBKO YCJIOBHBEIE 0003HA-
yeHuA. MEl BEINONHEIHY (POPMAIHBANHIO — IMOCTPOHIH (POPMAILHYIO
MOJieJIb HA ASBIKE MATEeMaTHYeCKHX (GopMmya.

Mo ycnosuio 3afadn HY)KHO HaWTW BpemA [, Npv KOTOPOM MAY ynaaeTt
Ha 3EMHYIC NOBEepPXHOCTb. 3arnuwuTe YCNOoBWE «MsAY yNnagéT Ha 3eMnio»
B8 BuAe ¢GOpPMynbl M 3aTEM 3anNVIUNTE YPaBHEHWE, KOTOPOE HYXHO pe-
WinTh.

TectupoBaHMe Moaenm

IMocae mocTpoeHUA MoAenM eé 00A3ATeNBHO HYXKHO IIPOTECTHPOBATH
(IpoBepHATE).

TecTHpoBaHHE — BTO OPOBEPKA MOAeaH Ha HabOpe HCXOAHEIX 0
OAHHBIX C H3BECTEBIM DPe3YJABTATOM,

Hanpumep, OpM MOZeIHPOBAHHH HAKOILIEHHA AcHer B OaHKe CyM-
Ma He JOJKHA MEHATHCA OpH HYJEBOM craBke. TecTHpOBAHNE MOIesH
ABHIEEHHA CYAZHA TOMe HAYHHAETCA ¢ OPOCTHIX 34JAY: €CJH INTYPBAJI
NOBOPAYHBAIOT BJEBC, CYAHCO NONMKHO YXOOHATE BACBO, H Ha0OOPOT.

¥rnagHoe TeCcTHpOBaHHE MOAeSAH He TapaHTHpyeT, YTO OHA IIpa-
BAJILH&, TECTHPORAHNE MOMKET TOJABKCO YCTAHOBHUTE OIIHGOUHOCTE MO-
genu. YrobGnl ZOKASATL eé NMPABHJIBHOCTH, HY’KHO IPOBEPHTE MOJEJL
OpH BceX JONYCTHMBIX HCXOAHBIX AAHHEIX (B TOM 9HCIEe H AJA TeX,
LA KOTOPBIX TPABAABHBIA OTBEeT HEHM3BECTEH), a 3TO OPAKTAYECKH
HEBOBMOMKHO,

BrimosHMM TeCTHpOBaHUe MaTeMaTHYecKON Moaenu, MOCTPOEHHOM
ANA Halllel 3amauyn:

gt
Y=hy+vy-t- .
2

Wcronesya aty moaens, onpeaenvre: 0

a) Yemy paBHA KoopavHata ¥ MAd4a npua t = 07

6) cTaHeT NIM B KakOW-TO MOMEHT KOOPOMHATA y pasHOi Hynio? [Moudemy?

B) YTQ NMPOMICHAET NPU HYNeROi HavyanbHON CKOPOCTU?

Bce pesyJbTATH HE NPOTHBOPEYAT TEOPHH, IIOATOMY MOXKHO C9H-
TATh, YTO TECTHPOBAHHE YCIEMIHC,

MOXHO N CHUTATb, Y4TO Mbl JOKAIANA MPABUIBHOCTE MOSenn? Modemy? @

PYCﬂaH nocTpowvn Ceol0 MOOENbL ABWXEHWR MA4a, 6DOLI.I9HHOFO BepTU-
KaneHO BBEpX:

g-t

.




n MogpenuposaHne

BeinonHute TecTUpoBaHWE MOAENM NO TEM XEe KPUTEPWUAM, caenaiite
BbiBOLEI.

Y Mapuu gna Toid e 3anadv NoNyYyvnachb ewé ooHa MOOenk:
2

34
y=hy +v0-t—g .
3
BuNoNHUTE TECTUPOBAHWE MOAENW MO TEM Xe KpUTEepMAM, caenaiire

BbIBOSLI.

MocTpoeHue KOMMLIOTEPHOW Moaenn

Mpl TOABKO 9TO HOMYYHIAH MOAENb 3aA49u, KOTOPAA CBENaCh K yDas-
HCHHIO:

42
0=h0+vo't—g d .

aTo0 KBaapaTHOC YDPABHEHHE MOMHO PeIOdHTh AHAJAATHYECKH, OOJY-
YUTE TOYHBEIN GTBeT B BHAE (hopmys. Itu GopMyant HYIKHO IGI0HUTE
B nporpammy. IIpmeBeaém nporpamMmsl Ha AATOPHTMHYECKOM HA3LIKE
¥ Ha saAsplke Ilackans, KOTOpLIe HAXOAAT peHieHMe nOo GopmMyaaMm,
H3BeCTHHIM BAaM H3 KypCcAa MATEeMATHKH.

anr Ioné&r program Polet;

Hay var hQ, v0, g: real;
sem h0=1.5, v0=12, a, b, ¢, D, tl, t2: real;

g=9.81 begin

Bem a, b, ¢, D, tl, t2 hO:= 1.5; v0:= 12; g:= 9.81;
a:=-g/2 a:=-g/2;
b:=v( b:=v0;
c:=h0 c:=h0;
D:=b*b-4*a*c D:=b*b-4*a*c;
tl:=(-btsqrt(D))/(2*a) tl:=(-bt+sqrt (D)) /{2*a);
t2:=(-b-sqrt(D))/(2*a) t2:=(-b-sqrt(D})/{2*a);
BRIBOOD tl, HC, L2 writeln{tl};

KOH writelni{t2};

end.
0 KMayuynte nporpaMmy 1 OTBETLTE HAa BONPOCH.

— Yrto obBozHavadT nepemeHHbie a, b, ¢, D, tl u £t27
— Kakoe 13 AByX pelleHWid KBaApaTHONS YpPaBHeHWA HYXHO Boibpartb?
— Kakoi peaynerar BO3BpalaeT craHoaptHan ¢gyHkuma sqrit?
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— MoxeT nu Chy4dMTeCA TakK, 41O ypaeHeHue He GyneT MMEeTb BellecT-
BEHHbIX KOPHEer?
— KakKk M3MEHMTb HAYaNLHYIO BbICOTY WAPKMKA WM HAYafAbHYIOD CKOpOCTb?

B fonece COOMHBIX CHAYYAAX TOUHOE pellleHHEe HAWTH He yaaér-
¢, U MPUXOAUTCA CTPOMTE HOMNLIOMEPHYID UMUMAUUOHRYIO MOOeAb.
[aa »Toro MoMHO ODpEMeHHTH TabGamuumil mpomeccop {(OpenOffice
Cale, Microsoft Excel u T.11.), naoucatrs coGCTBEeHHYIO OPOTDAMMY
HA OJHOM M3 #ASHIKOB NPOTPAMMHPOBAHEA HNIH HCOOJIB3OBATEH TOTO-
BYIO cpeay AJaA Mopeauposawua (manpumep, Simulink wnau VisSim).
K coxanennw, Takue MOAenu valle BCeTo AAOT TOABKO OpWO/MKEH-
Hoe (HeTOUHOe) pelIeHMe 3aAatiH.

Nonpotyem HanucaTe CBOIO NPOrpaMMy ANS UMMTEUMOHHOMD MOOSAW-
poBaHna. Kak Bbl 3HaeTe, KOMMblOTEp -— 3TC LUCKPETHOEe YCTPOMCTBO, OH
patotaeT ¢ AMCKPETHLIMKU AAHHBIMK. TO3TOMY HYXHO BBINOAHUTE OWUCKPETH-
saumio 3a0a41. Mbl Gyoem BbMMCNATE CKOPOCTE M BbICOTY WAPHKA TONbKO B
OTAENbHBIE MOMEHTEE Bpemenn 0, A, 2AE, 3At, .., roe At — 210 HebGonbloi
WHTEPBAN BPEMEHW, KOTOPHLIA HA3LIBAIDT MHTEPBAAOM AMCKpeTulauuMm. Ta-
M o6pa3oM, paccMaTpuBaloTCA TONbKO 3HAYEHWA BPeMEHU Ly, iy, 13, ..,
me t, =i AL

MNycte B8 Hauvane otpeska [t t;.,] (Npyu ¢t = %) mMbl 3Haem koopawHaTy
{sbICOTY) WapuKa §; U 3HaYeHWe ero ckopocTu v, AnA npoctotel Gymem
CHMTaTbk, YTO B TeyeHue BpemeHu f; £ ¢ < ¢,,., CKOPOCTb HE W3MEHAEeTcH,
a B KOHLUE OTpe3Ka WM3MEHAETCH CKAYKOM. TOroa kKoopaAvHaTy v CKOPOCTh B
xOHUe OTpes3ka (B MOMEHT £;,;} MOXHO BLMUCAWTE NO GOPMYNaM:

Yr = Yy + Uy - A

3necb g — ato yckopeHve csofBoOHoro nageHus, Gnarooapa KOTopoMmy
W3MEeHAETCA CKOPOCTb.

3anuunTe 3HAHeHWA KOOPAMHATHE M CKOPOCTM B KOHUE MEpPBOro w BTO-
pOro OTPEe3KOB BPEMEHW (B MOMEHTH §, W {5}, BbLIPA3MB WX 4epe3
M3BECTHLIE BENWMHUHBI Vg, By, & n At.

Tak KaK 8 KaokObid KOHKPETHbIA MOMEHT HAC WHTEPECYIOT TONLKO TeKyluve
3Ha4YEeHUA KOOPOMHATLH 1M CKOPOCTW, B Nporpamme Gygem MCNONL30BaTL BCEro
0OHY NEepeMeHHYI0 Y ANA XpaHeHWs Tekywed koopouHate {T. . KoopOuHaTh
B JAHHLIA MOMEHT BpPEMEeHW) U O4HY NepPeMEHHYID V ANA XPaHeHWa Texyleil
ckopocTy. MNonyyaercs Takas nporpamma:




n MoapenmpoBaHue

anr lonér-2 preogram Polet 2;

Had var h0, v0, g: real;
sam h0=1.5, v0=12, g=9.81 vy, v, £, dt: real;
mem vy, v, t, dt=0.01 begin
v:=h0; vi=v0; t:=0 h0;:;=1.5; v0:=12; g:=9.81;
HY noxa y>=0 dt:=0.01;

yi=y+v¥dtL y:=h0; vi=v0; t:=0;
vi=v—g*dt while v>=0 do bagin
t:=t+dt yi=yt+v*dt;
i vi=v-g*dt;
BRIEOO ti=t+dt;
XOH and;
writeln(t);
end.
o MayyuTe nporpaMmmy W OTBETETE Ha BONPOChHI.

— UYro 0603HAYAIOT NepeMeHHble ¥, v 1 t7?

— Kakve HauanbHble 3Ha4YeHWs NPUCBAVBAOTCA NEPEMEHHbIM Y, V, W
t? floyemy MMEHHO Takue?

— Korga pabota uukna 3asepLunrca?

= MOXEeT M1 CnyduTeCH Tak, 4T0 umkn BydeT paboTath GeckoHeuHo?

= Y70 NpoM30ROET, ecNU B yonosum paboThl uMKNa MCNoneL30BaTe CTPO-
roe HepaBeHcTBO y > 07

— 3HavyeHMe KaKoOW NepeMeHHONA BLIBOOMTCH B Ka4YecTse pe3ynwrara?
Movemy?

— Kak un3MeHaTCa npM yMeHbLIEHMW WHTEpBana AucKpeTu3aummn Af
ATMHA TeKCTa MNPOrpaMmesl M KONMHECTBO ONepaumid, BbINONMHAEMBIX
KOMNLIOTEPOM?

Ana TectvpoBaHUA STOW NPOrPaMMebl HYKHO MPOBECTU  KOHTDPONbHbIE
pacyéTel AN NPOCTHIX CAYYAEE C M3BECTHLbIM PEe3yNLTATOM, HanpyMmep ANnA
TéX, KOTOpbie Mbl paHee WCNONL30BaNU NPKY TECTUPOBAHMM MATEMETHMHECKONR
mogenw. Ecnn nposepka npowna yaavyHo (NpoTuBopeunit He oBHapyXeHo),
MOXHO NEPEexXoanTe K KOMNLIOTEPHOMY IKCNEPUMEHTY.

3|(cnepv| MeHT C Moaensio

JKCIIEPMMEeHT — 3TC MCOBITAHHE MOAEJIM B TeX YCJAOBHAX, KOTOpHIe
HAC WHTEPEeCYIOT (pes3yabTATOB MBI 3apaHee He 3HaeMm). Hanpuwmep,
A MOAS/AH HAKONACHHA AeHer B OaHKe 3aJaéTCd HeHYJIeBAA CTABKA
(NPOLEHT eXKeroJHOrO YBeJNYeHHA); ABMIKeHHe CYIHA MOAeJMHpPYyeTCA
¢ YYE€TOM CAyYafHBIX TOMeX — MOPCKOr0 BOJIHEHHMA M BeTpa M T. 1.

O6béM JAHHBIX, MOJMYUYaeMBIX MPH MaTeMaTHYeCKOM MOJeJINpoBa-
HHU CAOMKHBEIX (PHSMYECKHX NPOIEccoB, YacTO HACTOJBKO BeJMK (Mera-
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GaitTH u nake rurabaiiThl), uTO 3TH HAHHEIE CHAYANA COXPAHAKT B
sHne aityiop, a nmoToM 06paGaTHIBAIOT CHEIIHANBHEIMH TIPOIPAMMAMH.

MoxxHO AH cnemo BEDHTE pPe3yJAbTaTaM MO,II;BJIHPOB&HHE? KoHeuHO
e HeT, Belb MBI He IpoBepAJH (M He MOLJIH NpoBepHTH!) pabory
MOJeau B »THX yeaomax. [Hostomy Heobxonum aBaldus pe3yJLTATOR,

AHaNu3 pe3ynbTatoB

Bo-nepBHIX, HYXHO0 y0eguThCH, YTO pes3yJBTATE MOJEJIMDOBAHHUA He
IPOTHEOPEYAT H3BeCTHHIM H3 Teopum daKTaM, BanpuMep He Hapy-
MAIOTCA 3aKOHBI COXpAHEHHHA BellleCTBa WM »Heprum., Hanpumep, ecian
OKA3AJIOCEh, YTO NPH HAJHYMH TPeHHA O0BLEKT ABHIKeTca OBICTpee,
yeM §e3 TpeHHA, TO MOAeJb, CKOpee BCero, OIIHMGOTHA.

Bo-BTOpHIX, Heo0XOAMMO IIPOBEPHUTH Pe3YABTATHl MOASIAPOBAHUA
HA peaJbHOM OOBEKTe — IMPOBECTH PKCIEPHMEHT ¢ OpHMrueancM. Ecan
H&M YAAJOCh PElINTh NMOCTABICHHYIO 3anauy (NoBeleHHe OPUTHHAJIA
cooTBeTcTBYeT!) MOBEefleHUIO MOZENH), MOMKHO CUYMTATH MOJAENb afeK-
BaTHOE B pafoTy 3aKOHUYEHHOI.

Ecau He pesylbTATE HAC He YCTPAHEBAIOT (noBemenme oOBeKTA M
OPHTHHAJNA 3HAUHTEILHO DazMHYAIOTCA), TpelyeTcsa BepPHYTHLCA K ONHO-
My M3 NPEeABIAVIIAX 3TAN0B W NOBTOPHMTE MOAeINPOBAHHE, HAPAMED:

® M3MEHHTH AJITOPUTM HJIHN YCIAOBUS MOACJHPOBAHKA;

¢ H3MEHHTh MOJAedb: YIECTh AOIIOJHHTENBHEIE CEOHCTBA, KOTODEIE
PaHEE CINTANHCH HECYINEeCTBEeHEEBIMH (HANDPHMED, YYECTh COIpO-
TABIEHAE BO3AYXA);

® H3MEHHWTL NOCTABOBKY 3amauu (eCAHM BBIACHHAOCH, UTO PEIIMIH

He TY 3afady, KOTOPYE HY:KHO GBIJIO DEIATH).

Bo3MO0O/KHO, UTO BECOOTBETCTBHE BHIZBAHO TIPMHATBHIMH JOITYICHWA-
ma. Tar, B 3ajade ¢ HMOJETOM MAYA II0JAe3HO OTBETHTH HA CHAeAYIONIHE
BOIIPOCH, KOTOPBI€ NOMOrYT BHIACHMTE IPHYMEY HeyaadH:

— Yro mameHNTCH, €CJU BAYaJbLHAS CKOPOCTh OyIeT OTAMYATBCA OT
3aMaHHON?

— Yro Ma3MeHHTCA, ecJH MAY Be CUHTATh MATEPHAJBHOH TOUYKOH?

— HacKoJBbKO CHJBHO COIPOTHEBJIEHHE BO3AYXA BJIHWAET HA pe3dyb-
rar? U 1. #m. ...

BoiBOAbI

* MaTemMaTH4decKasa MOJedb — 3TO MOJIeJb, JANHCAHHAA B BHAe Ma-
TeMaTHUeCKuX dopmy.

L OCHOBHHB aTalbl MATEeMATHUYECKOTO MOISIHDPDOBAHHHA — 3ITO IIO-
CTAHOBKA 8afatuM, paspaloTKa MoJeNH, TeCTUPOBAHHUE MOACHH,

1) Yacro cuuraeTea, uTO JOMYCTHMO DACXOMISHHE PesyAbTATOB IKCHEPHMEHTA M

MOJeAuposaHua He fonee, yem Ha 10%.,




n Moaenuposanne

paspaloTHa KOMNLIOTEDPHON MOASJH, HKCOHEPUMEHT ¢ MOAENBID H
AHAJIAS Pe3YJALTATOB.

¢ 3azaya Ha3LIBACTCS XOPOINOG MOCTABJICHHON, ecjm:
~- BANAHBI BCe CBASH MEXKAY HCXONHBIMH LAHHBIMH M Pe3yJIbTATOM;
— H3BeCTHHI BCe MCXOAHBIC AaHHBIE;

— pelmeHpe CYNIecTBYeT;
— pellleEHe eAUHCTBEHHO,

¢ [Ipx mocTpoeHMH MOAENH HYHO BBIACJAHUTE CYHICCTBEHHEIE IAH-
HBIe, BJAMAIONIHE HA Pe3yJIbTAT.

e TecTHPOBAHHE — 3TO IPOBEPKA MOJEJH HA IPOCTHIX HMCXOAHEBIX
AAHHEIX C H3BECTHBHIM Pe3YJAbTATOM.

e JIns npoBefieHHA KOMIBLIOTEDHBLIX JKCIEPHMEHTOB HYMHO IIOCTDO-
HTh KOMNOBIOTEPHYIC MOZEJL Ha OCHOBE MaTeMaTHYeCKOH MOAESJTH.
JAA aToro MOMKEO HAIMCATL CBOI0 IPOrDAMMY, HCHOJL30BATE TA0-
JIMYHBIH IIPOLEcCcop MIH CHEeIHMAIBHYIO Cpefy MOAeNTHUPOBAHWA.

s KoMOBIOTEpHBIA SKCIEPHMEHT — 9STO HCIBITAHME MOIENH B TeX
YCIOBUAX, JJIA KOTOPHIX MBI He 3HAEM pPe3yJILTaTa.

¢ Ilociie BRINOJHEHNA KOMILIOTEPHOTC SKCIEPUMEHETA BLINOJIHACTCH
aHANTHUE pesyALTATOB.

HapucyiiTe B TeTpagu WHTENNEKT-KapTy 3Toro naparpada.

Bonpocw 1 3apanvn

1. Yro penaTh, ecaH 3agada IJIOXO NMOCTABJgeHA?

2. Kax BLIAeNIUTH CYINECTBeHHBIE CBOMCTBA, KOTODEHIE HYMKHO YYECTh
B MOAENn?

3. B 4éM pasauYne MeRIY MATEMATHYECKOH MOAENBIO M CJIOBECHBIM
onucaHmeMm?

4. Kax Bal aAyMaeTe, nepedeHh 9TAIOE MOZAeIHDOBAHMA NMPH MCIIONL-
30BAHHN MoJeJeil Apyrux THNOB (He MaTeMATHIecKHX) Oyaer Ta-
KHM e HIHd ApPYyTrEM?

5. 3agaya chopMynupoBaHA TaK:

Anektpuk CeméH B 3enB8HOM KOMOWHE30HME e0eT Ha KPACHOM aBTOMO-
6wne «Jlapa KanuHa» n3 Mockew B BopoHex. Ero cpeaMsas CKOpOCTL
pasHza 90 kM/4, npuuéEm kakasie 2 Jaca CeméH otopxaet no 15 muHyT.
Korpa ol npueget B BopoHex?

Kaxue ganAble 34eCh CYIOECTBEHHEI, 4 Kakue — Her? Kakux man-
HBLIX He XBATaeT?

6. MoxxHO sM A0K&3aTh NPABMILHOCTE (HMJIH OIIMGOYHOCTE) MOZEIH
¢ IOMOINBI0 TEeCTUPOBAHMA?

7. YeM 8KCIHEDHMEHT C MOJEJBIO OTJIMYAETCH OT TECTHPOBARUAT?
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8. Uro JedaarTk, eCcAH IMOoCcJe AHAJAH3A Pe3syAbTATOB MOIXSJTHPDOBAHHA
0OHADYKHIOCE, 9TO HOBEJEHHe OPUIHHAJA CYINecTBEHHO OTJANYAa-
eTCH OT NOBeAeHUs MOAeH?

9. BelmoJIHHTe N0 YKASAHHAID YUHATENs 3agaHusa B paboueil TeTpamu.

MoaroroBste coodweHue

a) «MaTemMaTHUIecKOoe MOAETHDOBAHHEY
0) «IlporpaMMmHBIE CPEICTEA AJAA MOLEJHPOBAHHS»

MpakTuyeckue padoTbl

BrinonHnTE HNpaKTHYECKNe paboThI:
Ne 10 <«Ilonér mapmka»; e
Nt 11 «ITonér mapura-2»,

§ 15
TaGnuyHovlie mogenu. ivarpammai

Karwveswie cnoea:

* TabaMIEa «00BEKT — CRBOHCTBO» & ONTHMAJBLHBIE MAapIIpyT
e TaOaNNa ¢«00bLeKT — OOLeKT» * IMATpPAMMA

Tabnuupl «0OBEKT — CBOMUCTBO»

Tabauunple MOAENH YAOODHO HCIOJABL3OBATH TOrAA, KOr'Za HYMKHO B HAa-
raagAacii ¢gopMme npeacTaBuTE HEGOPMAINK 00 O0BEKTAX, HMEHOIINX
OJMHAKOBHIHH Habop cBoificTB (TAabANIEL «00BEKT — CBOHCTBO»).

Hanpumep, B caenyomei TabiHie »JAeMEHTH. B KAMIAOH CTPOKe
CEBAZAHBL MexAY co00 — 910 cBOIicTBA HEKOTOPOro 00BeKTa (4eao-
pera) — Ttaba. 3.1.

Tabumma 3.1
DamMuaug Hma Poct, cM Bec, Kr Topa poxaenns
Heanoe Hean 175 67 1996
IleTpor IIétp 164 70 1998
Cunopos Cugop 168 63 2000

Hmenno Tax xpaunTea Medopmanusa B 0a3ax JAHHEIX.




ﬂ Moaennposanne

BoaMoxxkeH W Zpyroii BapHauHT TaOaHIbl, KOraa POJHM CTDOK H
cTOAGIIOB MEHAITCA. B mepBoM cTOoAOIOE BAanMCHIBAIOTCA HASBAHMA
CBOHCTB, & AAHHBLIE B KAMXJIOM H3 CISIYIOIIHAX CTOJNOIOB ONHCHBAIOT
ceoficTBA KAKOro-To 06beKTa. Hanpumep, BoT Talnuna ¢ xapakTepn-
CTHUKAMY PA3HBIX MapokK apToMaimwH (Tadnx. 3.2),

Ta6auoa 3.2
Mapxa Jlaga ITlpuopa | Jlaga Kanusa | BA3 2110 BA3 21099
;‘B‘:T“:::;: e 98 89 79 70
mm”::;’: 183 165 165 156
gﬁ"gg B 11,5 12,5 14 15

B enge Tabaun odbopMisioTcs pacnHCAHHMA (YPOKOB, IOE3XOB, CAa-
MOJIETOB), CTATHCTHYeCKHe AaHHEIE (HANPHMED, CKOJABKO IPOHM3BeZeHO
dyryHa H CTAJH Ha ZYIIY HACEJeHHA B pPA3HLIX CcTpaHax). PyHKINA
TOMKe MoXeT OBITE 384aHa B BuAe Tabaunbl. C nmoMompio TabAHIIBI
. 1. Mengeneepa yCTAHABJAHBAETCA CBA3SE MeMAY CROMCTBAMH XH-
MHYECKOr0 3JIEMEHTa H 3apA/oM aTOMHOTO SApa.

3anmumTe B Buge Tabnvubl 3HadeHwa dyHkun y = x2 Ha OTpeake
[0; 5] ¢ warom 1. Kak Bol gymaeTte, 3TO HenpepbieHas Mogent vAv
amckpetHaa? Movyemy?

Ta6nuubl «00beKkT — 06bexkT»

Tabnuua MOXeT OIpeRensTh OTHOLICHHNS Mexny ob0wpexramu (rabnuiia
«o0BekT—00BeKkT?). Hanpumep, B Tabn, 3.8 mokaszawo, CKOABKO M
KAKAX aBTOMOOMJIeH CcyMena NpPOZATh KOMHEAHHWS B DAa3HEIX ropojax.

Tabmupa 3.3
Jana ¥A3 | Toiiora { Topa
Mocksa 520 210 805 370
Canrr-ITlerepSypr 430 350 260 410
IlepMn 120 200 150 230

Jdna oopaboTky TAOAMIHLIX JAHHLIX IIPeJHASHAYCHBI CICIHANLHBIC
OpOrpaMMEL — maObauxHbie Npoueccopsi (3neKTpoHHBIE TAONMHIE), ¢
KOTOPBIMH BBI YK€ 3HAKOMEI,




TabnnuHbie mopenn. Juarpammel

ONTUMAanbHBIA MapuIpyT

PacemoTrpuM 3agauy, KoTopaa TpelyeT aHaiausza TaOAWUHBIX JaHHBIX:
onpeaeNeAHe ONTHMAJBHOrIO (CAMOrQ JYVUINEr0) MAapUIpyTa OOe3gKH.

3apgaua. IlyremrectseHHNK IpHOEIT B nocénork Bepésoboe B 8 yrpa
¢ MeCTHOMY BpeMeHY H YBHAeA CJAeAVIOINEe DACIHCAHFE ABTOOYVCOB
(raba, 3.4),

TabGanoma 3.4
OrnpaBiaenne U3 TpudmTHe B Bpems Bpema
OTHPABICHHE npubrTRAE
Bepésosoe Jlecuoe 07:30 10:00
BepésoBoe OcuHOBOE 11:50 14:10
JlecHoe BepéaoBoe 12:50 15:20
Monesoe JlecHOR 13:20 14:40
Ocuuosoe ITonesoe 14:00 17:15
JlecHoe Ocurosoe 14:20 15:30
OcuHoBOE Jlecroe 14:40 15:50
Bepészosoe Iloneroe 186:00 17:50
JlecHoe IloneBce 18:10 17:30
Monesoe OcuroBOE 17:40 19:55

Onpegenure caMoe paEHee BPEMS, KOrZa OH MOJKET IOMNACTh B
moceénor IloneBoe, H KaK eMy HYKHO €XaTh.

M3 pacoucaHus BHOHO, 4YTO ABTOGYCH XOOAT MeXKIY UYeTBHIPHMI
HAaceJEHHBIMY OYHKTaMu. HapucyeM cxeMy, MOKA3BIBAIOLOYIO BCE BO3-
MOXKHBIe crnocoOH mepeesfia 23 nocénka Bepesosoe B nocénor Ilo-
aeBoe. Bykeol B Kpy:kkax oOosHauaroT nocénxn (B — Bepésoroe,
II — Ilonesoe, JI — Jlecroe m O — OcuHOBOE), a CJIEBA M CIOPABA OT
HHX 3alTHCAHRO BpeMA OTOpPABJEHNTI H NpPHOBITAA ABTOOYCOB COIVIACHO
pacnucaruie (puc. 3.8).

17:50@
16:00

o7:30---x--- 10:00@
11:50\
00-- Y 17:15@
14:10@ ::,23
40— 15:50@ 16:10 ——» 17:30 @

Puc. 3.3




n MogenuwposaHue

0 CpasHure Tabnmuy 3.1 1 cxemy Ha puc. 3.3. OTeeThTe HA BONPOCH.
— Yto ozta4anT Oykew B, T, N 1 O B Kpyxkax?
— Yro 0603HA4YAT 4MCNa CNpaeBa v Cnesa OT KPyXKoB?
= Y710 0603HAYAT WTPUXOBLIE NUHUK, NEpPEeYEPKHYTEIE KPeCcTUKaAMW?
— Kakune BapwaHTbl MapwpyTa €CTb ¥ NYTEWeCcTBeHHUKA? Ckonbko ux?
— Kakoit M3 3TUX BapWaHToB no3eonnaet BoicTpee fnobpartbes no MNone-
BOro?

QbpaThTe BEEMAHHE, 4YTO OPH IONCKE ONTHMAJLHOTO pellerns
MEI TOCTDPORJH rpadrvecKyIio MOZENTb 3aJaUH B BHAe Jepeea —
MHOTOYPOBHeBOH CTPYKTYphl. C JepeBbAMH BRI 3HAKOMBL M3 Kypca
7 Kaacca, CKOPO MBI CHOBA C HAMH BCTPETHMCH.

Ananu3 guarpamMmm

Jdamarie TaOAAL, MOXHO HATJIAAHO NPEACTAEATL B BHAE JAMATDAMM.
IlocmoTpEM, kKak MOKHO of0pafaTeiBaTe WHOPOPMALUI, <«3aKOZHPO-
BaHHYI0» B (GiopMe IuarpaMm.

0 BCnomHuTe, Kakue Tunbl avarpamm Bol 3HaeTe. B kakux cnydasx Mc-
NONLIYETCH KAKABIA M3 HUXT

3apaua 1. Buojsorn mepecumTann Joceii, GeJIJoK M salilieB HA TPEX
Y9aCTKaX SAIOBeJHMKA H IIOCTPOHJM JBarpaMmy (puc. 3.4).

A

30

25 O mocu

20 ﬁe.nfrm
W sadu

15 - -

10 —

Vyacrok I  Vuactox II  Vuacrox 111
Pwc. 3.4

Kaxas Mz guarpaMM Ha pHc. 3.5 IPABHJILHO OTPAMKAST COOTHOILIE-
HEe ODOMIero YKCJIA JKHBOTHEIX PASHBIX BHAOB II0 BCEMY 3AMOBeZHAKY?

0)

a) 8
BANIILI
“d.. "M .
socn JocH socn
&nn% ﬁema% Gearu

Puc. 3.5




TabnuyHbie mopaenu. Auarpammel m

CHavaZa HY)KHO <«CHATE» AAHHBIE CO CTOJOYATOH IUArpaMMBbI U
gamucaTe UMX B taObaumny (raba. 3.5).

Tatauna 3.5
Yaacrok I | ¥aacror I | ¥aacrox ITT
Jdocn 15 30 15
Benku 30 20 10
3alubl 10 15 15

Tenepr mobaBHMM cIpaBa OIHWH CTOJDEN, M COCUHTAEM, CKOJBKO OBLIO
BCETO 3KHBOTHBIX KaKIAOro Buia U uX ofumee ronuuectso (Ttaba. 3.6).

Tatnuna 3.6
¥Yaacrok I | ¥uacrox II | ¥uacrox III Beero
Jlocn 15 30 15 60
Beakxn 30 20 10 60
Saiius: 10 15 15 40
Bcero 160

Wayunte nocnepHvii ctonbeu tabnuubl Ha T1abn., 3.6. OTteeTeTe Ha BO-

npocol.

— JlnAa Kaknx XWBOTHbLIX COOTBETCTBYIOWMWE CEeKTOpbL HA KPyrosol awa-
FpaMMe AONXHbl BTk pasHu NO nnowaan?

— ECTb N ew@ Kakme-TO MpoCTbie COOTHOLWEHWS MexXay CeKTopamin
(Hanpvmep, Kakoi-To cekTtop coctanaer 1/2, 1/3, 1/4 ot obwero
KOMWHECTBA MM OT NAOWAAW OPYroro cekropa)?

Omeem:. IpaBHUILHAA AWArpaMMa IIOKa3aHa Ha puc. 3.5, 6.

3anaua 2. B dupme <«Crnomomorams paSoTaloT MeHemXXepEl, pa-
Soume u oxpaHa. OHHM e3nAT HA MANIMHAX YeTHIPEX Mapok: <«Jlaga»,
«Dopa», «ToloTar» B <«Ayau», KaxKIblii MMEET TOJBKO OAHY MAIIH-
ry. Ha mmarpamme 1 (puc. 3.6) mDoxaszas0 KOJAHUYECTBO PabOTHHKOB,
HMMEIOIHIX MAINWHE OIpeAesIéHHOIT MapkH, a Ha gmarpaMme 2 — co-
OTHOIIIEHHE MeHeAyKepOoE, pafounx H OXpaHELI.

Kaxue
a) Bce
6) Bce
B) Bce
r) Bee

U3 9THX YTBePRACHHHN CASAYIOT M3 AHAJNH3A AAArPAMM?
«dopaLI» MOTYT NPHHALJIEIKATE MEHEAXKepaM.
OXpPaHHHKH MOTYT €3ANTL Ha <ayoHu».

«TOHOTBI» MOTYT IPHHAINJIEKATE pabodunm.

pafoune MoOryTr e3guTe Ha <dopaaxs.




2)

301+— MeHeI)Kepsl ‘
20 paboune
10 oxpau%

0 -
sJlagas «Dopas «Toiiorar «Ayaus

Puc. 3.6

Waywnte pwarpaMmupl ha puc. 3.6. Onpepenute obllee KOMMYECTBO pa-
60THUKOB dUPMbLL. 3aTem onpedenyTe, Kakylo 4acTbt COCTaBnfAIoT oT 06-
ero KOAVMeCTBa MeHemxephl, oxpadHa v pabodwe. MoToM BblHMCAWMTE,
CKORBKO B (MpMe MEHEeOXEpPOB, OXPaHHWKOB W paboumx.

Tenepr PaccMOTPHM HpelJIO)K€HHBIE YTBeDXHIOEHHA.

a) Bcee «dopasi» (40 DITYK) He MOTYT NPHHALAEIKATH MeHeIKepam,
TAK KAK MEHEMIKEePOB TOJARKO 25 M KamALI MMeeT OAHY MAOIHHY.

6) Bce oxpannukH (25 denosex) He MOTYT e3AUTL HA «aVAH», TIO-
TOMY 4YTO STHX MANTMH Becero 20.

B) Bce ¢roiioTei» (30 mITYK) MOryT nmpuHazige;xarbk pabognm (mx 50
4eI0Bek ),

r) Bce pabGoune (50 uesoBeK) He MOryT e3/UuTh Ha «dopAax» (UxX
Bcero 40),
Taknm of6pazoM, BepHO TOJNBKO YTREp:KAEHHE B).

BoiBOAK!

¢ B rabinue THoa «006BEKT — CBOHCTBO» IpeAcTaBiaaeTcHE mHbOpManms

o rpynne o0LeKTOB, MMEOIINX ONUHAKOBBIA HaGop cBoiicTB. B Tarom
BUAe XpaHHTCA MHGopManua B 0a3aX AaHHBIX.

o Tabnauua THna «oiBeKT — 00BEeKT» 38/aéT CBA3E MeKAY ABYMH Irpymo:

IaMH OO'BEKTOB.

¢ Ilna parasgHoro mpeAcTABJASHAA TAHHBIX TaGJHl] HCOOJBSYIOT IOHA-

IDAMMEL.

HapvcyiATe B TeTpaon WHTERNEKT-KAPTY 3TOro naparpada.

Bonpocol U 3apaHus
BrimoanuTe MO YKA3AHWIO VUMTENA sagaHna B padouell TeTpaau.

A MoaroToebTe COOBLMEHME

a) ¢Iduarpammul I'anras
0) <«HcrnoapsoBanie JIEHTH BpeMeHM»
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Cnuckn n pepesba

Knwweswmie caoea:

& COHCORK & HOpEeHEB

* nepeBo ® JHUCT

®* HepapxHuda * TBOHYHOE ,I[EPEBO
Cnuckn
C]IHCOE — ITO IOCAeIJOBATEJBRHOCTE JJIEMEHTOB, B ROTOpOﬁ BAaYKEH
NOPANOK HMX PAcCIOJOMeHHA. ['OBOPAT, 4TO CHHCOK — 3TO YNOPAMAO-

YJeHHAA IIOCNeJOBATEJAbHOCTE.

Kak MOXHO Ha3saTe HEYNOPAAOYEHHYID NOCNeA0BaTeNbHOCTb, B KOTOPON
BNEMEHTH! HE NMOBTOPRIOTCA?

IIna xakmgoro sjJeMeHTa B CHHCKE, KPOMEe MepBOTo, MOMKHO Ha-
3BATE NMPEeIBIVIINHA 5JeMeHT; MJIA KAMJIOTO 3JeMeHTA, KpOoMe Hocjen-
Hero, — chepyomuit (puc. 3.7).

(@)D

Puc. 3.7

Ona cnucka Ha pue. 3.7 nHasoeuTe: 0
a) nepBoLlii M NOCNEOHWA INEMEHTLI;

6) npefplayllMiA aneMmeHT gns «K»;

B) npefsLayuwmia 3neMeHT gns «M»;

r) cnegyiowmin anemeHT ana «M»;

A) Cheagyiownin aneMeHT ANnAa «T».

COucKku MOTYT CHAYRHTE MOASNAMHM ANA XAKNX-TO OOBEKTOB.

Hanpnuep, COUCOK HaA pHC. 3.7 — 310 MOOENDb CJA0BA <«IODOJMHI'IOT».
l'[pe,u.no:acenne MOKHO NpeacTaBHTE B BHA€ CIIHCKa CJOB, 3.638.]1 — B
BHAE CIOHCKA upep;.nomennﬁ, TEKCT — B BHIEe COHCKa aﬁaauen.

Mocnons3ys JONONHATENbHBIE WCTOYHWMKM, BLIACHWTE, OT Kakorge WHOCTRAaH- m
HOrO CRosa NPOV3OWNe CROBO «NONWINOT> K 4TO OHO 0803HaqaeT.

CTpyKTYpa AaHHEIX «COMCOK» €CTh BO MHOIMX A3BIKAX IIporpam-
MuapoBaHusa., COUCKH OGBLIYHO 3AOMCHLIBAIOT B KBAADATHREIX CKOOKAaX,
nepevuycadasa Uepes 3ANATYI0O MX 3JIeMeHTHI 0 IIOPAAKY, ¢ HEPBOre A0
nociaegHerc. Hampumep, Tak:

["Amicus', 'Socrates', 'sed', 'magis', 'amica', 'veritas']
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n MoaenuwpoeaHue

Mcnoneaya AonNOAHUTENbHLIE UCTOYHMKM, BLIACHUTE 3HAYeHWE W3IBECTHOMN
¢pa3nl, KOTOPYID 33aaéT 3TOT CNMCOK CROS.

Menone3ays AONONHWTENBHLIE WUCTOYHWKW, BLIACHWUTE, HA3BAHWME KaKOro
A3kLIKa NporpaMMyMpoBaHuA 06pasoBaHo OT GNoe «06pafoTka CNUGKOE».

B ¢noHcoK MOMXHO ZOOABNATE HOBRIE 3MEMEHTHI (0 HIH IIocHae

38JJAHHOTO DJIEMEHTA), MOMKHO TAKMKEe 3aMEeHATh N VAAJNATH 3JIEMEH-
Tel. Ecim npuMeHATH 9TH onepanuy ¥ ¢JoBaM {(COHcKaMm OYVHKB), TO
MBI MOKEM H3 OZHOrO CJAOBA HOOIYYHNTH Apyroe. Hanpmmep, caIoBO
KOPOHA moxno noayeuTk Ha ciaoBa KPAH rax:

KPAH —» KOAH —» KOPH —» KOPO - KOPOH — KOPOHA
HazoeuTe onepauuu, koTopble GbiNMKM BHINOAHEHbI HA KAKAOM Luare.
Ho aTo He eAVMHCTBEHHEIH BapMaHT TAKOr'C npeodpasoBaHHA.

(Nocrapaiditecb HAWNTKM cCcamblid KOPOTKWIA BapuMaHT NONy4eHWA Cnosa
KOPOHA u3 cnoea KPAH.

o

Ana Toro 4toGbl OUEHUTb «pPaCCTOAHUE» MeXDY «CAOBAMW» MPWU TaKOM

npeoBpaagsaHuv B BUAE 4WCNA, KAXA0R onepaumin npeobpazosaHus MNpw-
CBaMBaeTCA CBOA «UEHa», Hanpumep, Tak (rabn. 3.7).

Tabnvua 3.7

Onepaumna LUena

3ameHa rnacHoi OyKEbl HA MACHYIO UNKU COrNACHOR HA COrNACHYID

1

JamMeHa rnacHO Ha COrNAacHYIO0 UM COrNACHOR HA rMacHylo

2

Bcraeka unn yganeHve Gyksbl

5

Kak mMoxHo npeobpasosate cnoso CKAHEP 8 cnoso MPUHTEP? Onpe-
aennte «CTOMMOCTB» Takoro npeoﬁpaaosaﬂuﬂ — «paccToaHve» Mexay
CNnoBaMK.

MopoGHan 3apada BOZHWKAET MpPW WMCCNeOoBaHWKM Oenkde uenoseka W

XWUBOTHBIX, 3TUM 3aHMMAETCH Hayka GuouHpopmatika. Benkid — aTo Lenoqku
aMUHOKUCNOT, KAK0a8 aMUHOKUCNOTa O503HAYASTCA NATUHCKOM OykBoiA. Cpas-

HUTL Aea Genka — 3TO 3HA4YMT ONPefennTeb, KaK npowe BCero M3 ogHoro

fenka nony4uTe APYroM.




Cnuckn n aepeebsa m

Ilpeanono:XMM, B HEKOTOpPOH (HpMe eCTh QHUPEKTOD, €My NOAUMHI-
OTCA IIaBHAII MHKeHep M IJAaBHEIE O6yxraarep, ¥V KaMKJAOro M3 HHX
eCTh CBOM MOAYWHEHHEHIE, KCIM MBI 3aX0THM HADHCOBATE CXEeMY YODAB-
JeHHA »To# (UPME, OHA NOAYYKUTCA MHOroypoBHeBoi (puc. 3.8).

Y1o Takoe pepepo?

Jucr. Jducr JImcr

JIuer
VYDOBEHB 0 - --memmmmem e uer
¥Yposenn 1 ------ [I‘.nasnuﬁ nnmenep] [I‘nasnmﬁ 6yxra.m*ep] Kopess

¥poseHs 2 ---|Ilerpos||Hsanos|| @omun| |Anexceesa||Cumoposa

Puc. 3.8

Taras CTPYKTYDA, B KOTOpOH OAHH JJIeMEHTH «TOAUHHSIOTCH»
JPYTHM, HA3HBaeTcda uepapxuveckoii. B uHpopMaTUKe e HA3LIBAIOT
aepeBoM. lleno B TOM, YTO, €CJOM NepPeBEePHYTHL 3TY CXeMY BBepX HO-
TdMH, OHA CTAHOBHTCA IIOX0XKA HA JEPEERO.

Jdepero — B3TO CTPYKTYPa AAHHBIX, KOTOPAA CIAVAHUT MOJEIBIO 0
MHOTOYPOBHEBOH CTPYKTYDLI (Mepapxum).

Heckonprko aepeBbeB o0pasyioT Jec.

HNcnonbaya AoNOAHUTENLHBIE UCTOMHWKA, BbIAICHMTE, OT Kakoro WHOCTPaH- M
HOMO CNQEa MNpowaolng CNOBO «HUepapxmsa».
U3 uero cocTomT aepeBo?

JdepeBo COCTOUT M3 Y3JI0B, CBASAHHLIX Memay coloil. Cameiii mepehrii
y3eJ], pAacNoJIOeHHLIE Ha BepXHEM YpOBHe (B Hero He BXOLWUT HH
OZHA CTDeNKa), — H5T0 KOpPeHB AepeBa, OT HETO OTXOLAT BeTBH Jg-
peBa (puc. 3.9). KoHeuHHe y3JLI, M3 KOTODBIX He BBIXOJHT HU OJHA

Puc. 3.9
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BeTBb, HA3IHBATCA JAHCTHAME. Bce ocTranbHbIe V3JIBl, KpOMe KOPHHA
H JHCTBEB, — 3TO BHYTpPEHHHE Y3JHI.

Ha30BMTE KOPEHL, NUCTER W BHYTPEHHWE yano nepeBa, WaobpaxEHHoro
Ha pmc. 3.9.

Kak BH AymMaeTe, MOMHO JH CIHTATh CIIHCOK YACTHBIM CIAyYaeM
mepesa? [Mouemy?

IIyTs — 3TO MOCHEAOBATENLHOCTE Y3JIOB, TAe KAMKIBLIA CIeAVIOIHit
CBH38H C MPeABIAVIOHM.

MoXHO AU cuYUTaTb, YTO NyTh — 3TO CAMCOK? [Mouemy?

BricoTra mepesa — 3To HanbGoneloasa NIHHA IYTH OT KOPHA AEepeBa
X JNHCTY,

Onpeagennte BeICOTY Aepesa Ha puc. 3.9.

ﬂo.n.uepeno — 9T0 YAacTh JepeBd, KOTOopad TOoMe NpelcTaBIaAAeT
cofoit gepeso.

Haopumep, B gepeee Ha puc., 3.9 yaas: B, D u E BMecTe ¢ Bet-
BAMHA BD n BE cOCTaBAAIOT OOANEPeRBO.

Hazsosure apyrwe noaacpessa aepesa Ha puc. 3.9.

H3 apyx CcBAZaHHEIX Y3JI0B TOT, KOTOPBIH HaxoAuTca Ha OGojaee
BLICOKOM YPOBHE, HA3BIBACTCH POSHTeNXeM, a ApPyroum — ceipom. Ko-
PEHb — 3T0 €ZUHCTBEHHLIH y3ell, ¥ KOTOpPOr0 HeT POAUTeNRA; V¥ JHCTh-
€B HeT CLIHOBeH.

HenoNssylOTea TAKME TOHATHA <IpefioK» U «IoToMoK». [ToTomok
KAKOro-T¢ vajla — 5TO yaeJ, B KOTOPBIA MOMKHO OepeiTn mo cTpeia-
KaM oT yajia-npefka, COOTBETCTBEHHO, NPeNOK KAKOTO-TO YaJaa — 3TO
y3eJ, H3 KOTOPOro MOKHO NepeiiTH II0 cTpelKaM B JaHHLINM yael,

Jepepoc 9aCTO HMCOOJAB3YIOT ANA H300pAKeHHA POACTECHHBIX CRA-
3ell ceMBH: TaKoe [epeBO HAZHBAETCA IeHEAJOTHYECKHM JepeBoM.
B xopHe 3anHCHEBAKT CAMOTO AANBRHErQ H3BECTHOTO MpPeNKa, OCTANh-
HEIE Y3JBI — 2TO €r0 TIOTOMKM: Ha TIepBOM YpOBHe — JeTH, HA BTO-
POM — BHYKH B T. A. (puc. 3.10).




Cnuckn n aepeebst m

Heanoe AB.
Y
Heanoea A, | | Hearnos KA. | | Ceménosa M.A. l
| Heaanos C.K. | | Ceménos C.C. ] | Ceménos AC. |
Puc. 3.10

Ana pepesa Ha puc. 3.9 onpenenvte poauTenei, NPeakos WU NOTOMKOB
vanoe E, C u A,

CoctasbTe B TeTpaau reHeanormdeckoe nepeso Bawe cembm.

rae ucnonbaylorcs Aepesbs?

THNUYHEKHA NpHMEP HEPAPXHH — PpasiH4YHHE KIAacCHOHKAIAH (OKH-
BOTHBIX, PACTeHHMii, MHHeDAaJOB, XHUMHYeCKHX coeinHeHnii). Hanpu-
Mep, oTpAj XMIMHLE AeJMTCH Ha ABa noaorpsapa: IlcooGpasHele u
Komkoofpasneie. B KamaoM W3 HMX BRASAAIOT HECKOJLKO CeMelcTB
(puc. 3.11).

Xpmuame

Komxoolpasnrie

¥
[I‘nenonue]

IIcooGpaanme

@'lconuej @no-ronue] Meapemxpn [Romaqnn Manryc'ronme)

Puc. 3.1

KomeuHo, Ha 3TOH cXeMe MOKa3aHEI He Bee ceMelicTBa, CCTAJBHBIE
0003HaUYeHB MHOTOTOYHEM.

B Texcrax Mepapxuio 4acTo TPEeACTABIAIOT B BHAE MHOTOYpPOB-
HeBOTO cnucka. Hanpumep, oOrjaBieHMe KHHTH O XMIIHMKAX MOMLET
BHITISAAETh TaK:

Maea 1. MNcooGpasHble
Acoewie
EHOTOBLIE
Meagexbm




n Moapenupopanue

Maea 2. KowkoocoGpasHbie
2.1 Kowa4bm
2.2 TueHosble
2.3 MaHrycroBuie

Paforaa ¢ alraMe M mamKaMid, MEl TOXXe BCTpeUaeMcss ¢ Hepap-
xuel: KnaccHuuecKas ¢hailioBass cHcTeMa HMeeT APEeBOBHAHYIO CTPYKTY-
pyl)l. Bxox B mamKy — 3TO Iepexol Ha CAeAYIOLINH (6onee HUIKWMA)
ypoBeHs Hepapxum {puc. 3.12).

E] JAoKyMeHThI
D TexeTnr

Hoxogsi.doc
Pacxoam.odt

m doTorpatun
Ilana.jpg a :
Mama.gif [Iloxonu.doc] [P acxonu.odt] [OT,qux.t.xt] [Hana.:pg Mama.gif

Punc. 3.12

3anuwnte No cxeme Ha puc. 3.12 nonnbid aapec ¢ainna Pacxoast.odt.
Ecnw B pabotaeTe B onepaumoHHon cucteme Windows, cuwntaidte, 4Tto
nanka JokyMeHTsl HaxoQuMTcA B KOpPHEBOW nanke aucka C:, ons cvctembl
Linux — B nanke /home/sonya.

ANTOPHTM BRYHCAEHHA ADPHPMETHYECKOTO RBEIPAKECHHA MOIKET
OBITE TpEACTARJICH B BHAe Mogesd-aepeBa (puc. 3.13).

{a+3)%5-2*p*¢
Puc. 3.13

B HEKOTODRIX (aitnorkix cucTemax ¢ailal MOMeT «NPUHARNEKATES HECKONLKUM
nankaM ogHoBpemenHo, IIpu sroM ApeBOoBMAHAA CTPYKTYpa, CTPOro roBOpA, Ha-
pPymaeTca,




Cnuck n aepeBbn

3pecs JUCTBEA — 9TO YHCAA H II€PpEeMeHHBI®, 4 KOPEeHb H IHpo-
MERYTOUHREIE Y3JbI — BHAKH ollepanuii., BeiunciieHnA BBINOJAHAIOTCH
¢CHH3Y BEBEpPX» — OT JHCTHEB — K KOPHIO.

MpepcraBneHne apudhMETHHECKOND BHIPAXEHUA B BUAE AepeBa no3Bo-
naeT BblASNMTb HE3aBUCHUMbIE APYra OT Apyra onepauvM, KOTopble €o-
BRPEMEHHbIE MPOLECCOPBI MOIYT BLINOAHATL OAHOBPEMEHHO (MAK, Kak
roBOpAT, fapannensHo). HanpuMep, Ha puc. 3.14 BMAHO, YTO YMHOXEe-
HUe b-C¢ HUKAK HE 3aBMCUT OT cnoxeHus ¢ + 3. Ecnn cumrarb, 4TO
BPEMS BbINOAHEHWS BCEX ONepaumi 0aMHakoBo n paeHe T, TO npouec-
COp, UMEIDWMIA HECKONLKO YCTPROWCTEB ANA BbINONHEHWA apnPMETUHSCKMX
onepaunil, BLIMMCRAT 3TO BbipaxeHwe 3a Bpema 3T emecto HT.

B pepeme A BruuMcaeHHA apudMeTHuecKOro BhIpakeHHMA (CM.
puc. 3.13) mamaniii ysen MOMKeT MMeTh He Oojlee ABYX CHIHOBEH, I103-
TOMY OHO HASBIBAETCA ABOMYHBIM (HIH OHHapHbIM). OT pacnojio:xeHHNda
CHLHOBEH BABHCHT pPe3yJAbTAT BEIYNTAHHA H ACJCHHA, IIODTOMY HCIIOJIb-
3VIOT TEPMHHEI «JEBRIH CRIH» H «IIPABLIA CRIH», «JeBOE MOAACPERO»
M <«IIPaBOe€ IIOAAEPEEO».

Mcnons3ys OONONHUTENbHBIS WUCTOYHWKW, BBLIICHMTE, OT KaKOro MHOCTRAaH-
HOrQO GROBA NPOM3OLUAD CHOBO «GUHAPHbIA».

MocTpoiiTe AEpeBo, COOTBETCTBYIOILEE APUPMETHHECKOMY BHIPEXEHUIO
(5%b+a)/(2*a+3%b+6).

NepeBop sapuanTosB

C moMolIBIO AepeBa MOMKHO H300pasMTh MHOrMOMNIANOBHIE IIpoliecc, B
KOTOPOM HAa KAKIOM OIAare JejaeTcd BHIOOpD M3 HECKOJBKHX BapHaH-
rop. Hanpumep, pycckmue GOraThIp¥ B CKASKAX YACTO BHIOHpANIH HE
pasBMAKe, Kyaa ToexaTs — HAJNERO, MPAMO WJIH Hanparo. B urpe
¢KPECTHKHM-HOAHKH » KAXKALIH HIpoK HA KAaXKAOM XOAYV TOMe BLIGH-
paeT OAMH M3 BCEX BO3MOMXHBIX BApHAHTOEB.

HanpuMep, NocTpoMM Bce ABYXOYKBeHAHEIE CJIOBA, KOTOPEBIE MOMK-
HO 3alIMcaTh ¢ momolnbio andasuta {A, B, B}). Hauném c¢ mycroro
CIOBA, B KOTOPOM HET HHM OAHOM OVKBEI (Ha puc., 3.14 oHo msobpa-
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n MogenupoeaHue

#KeHO YEPHEIM KDYKKOM B KOpHe Aepera), H GyAeM Ha Ka)XAOM ILare
AoDABAATE B KOHEL[ CAOBA OAHY H3 TpEX BO3MOMHEIX OYKB (cM.
puc. 3.14).

Yrobul HAHTH CAMO CJIOBO, HYKHO BEIIIACATE METKH BCEX Y3JIOB
Ha IYTH OT KOPHA 0 Japcta. Hanpumep, ysabl, BblOeJeHHBIE CephIM
tbhorom Ha pme. 3.14, cooreercreyloT cnosy BB.

MoxHO pHCOBATE 9TO JAepeBO HHAYE, OOBEPHYB €ro Ha OGOK.
B § 15 Takasa sanuck HCIOJL3OBAJACHE IIPM BHIOOpE ONTHMAJIEHOTO

MapImpyTa.

Pa3eeamk BLIICHWA, YTO KMIOY K 3aMKy OT ceida CcocTOMT u3 Tpéex
CHMBOMOB, NPUHMEM MOIYT UCNONL30BaTLeA Bykew K3 andasuta {A, B, C,
D}. Ose opuHaxoBblie GyKBHI HE MOMYT CTOATE PAAOM. Prgom ¢ 6yxeoi
D obazarensHo ponxHa ctoate Gykea A. Ecnu B kmoue ectb 6ykea B,
TO Tam He MoxeT OuiTe GykBel C. MocTpoiite aepeso nepebopa sapu-
GHTOB WM NOACYHMTAWTE, CKONBKO PAZNWYHLIX KNIOHeR YOOBNETBOPRAIDT ITUM
YCROBUAM.

Aepeso ana ABOUYHOro Koaa
NS ABOUHHOTO KOOA TOXE MOXHO NOCTPOUTb Aepeso. HanpuMep, ana Koga

A B B T I
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hepeBo sbirnaant Tak {pmc. 3.15).

Puc. 3.15

M3 kaxnoro y3na BeIXOOAT OBe BETBM — NPU ABMXKEHUW NO NeBOl BeT-
84 Mbl BoOupaem 0, Npu ABUXEHWW NOo NpaBol — 1. B HekoTopuIX y3nax
samcadbl OyKBbl, OCTaNbHBIE 0603HAYEHLI TOuMKAaMKM. Y4YacTkM BeTBeil, Co-
eAuHAIWME ABa y3Nna, HasbBawTcA pébpamm. YTobul NonyunTh kon GykBol,




Cnnckv n gepesbs m

HYKHO NMPOATH NO BeTBAM OT KOPHA K Y3y, B KOTOPOM 3anucadHa ata 6yksa,
M BbiNWCaTb KOObL BCEX NMpoRaeHHbIX pébep.

MpoBepLTE, BLINOJHASTCA NKM ONA 3TOro Koja ycnosue PaHo. HU OAHO
M2 KOAOBLIX CNOB HE COBMNAA&T C HAYanoMm ApYroro Kogosoro cnoea. Kak
cpasy onpeaenuTt 3To no aepesy? [Oe JomKHL pacnonaraTteCs yanbl ¢
Gyksamun, uyToObl ycnoene aHO BLINONHANOCKL?

MocTpoitTe Jepesc ANA CNeAYIOLIEro Koaa:

A B B r
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BrinoAnaeTcA N ana Hero ycnoewe MaHo? Ckonbko OYKB MOXHO A0-
GasuTe B Koaoeyio TabGnuuy, 4TobObl Bee KOoAbl OuiM HEe ONWHHeE TPEX
CMMBONOB W BbiNOJHANOCL Ycnoeue daHo?

BmBOADbI

¢ CIACOK — BTO YHOOPAJOYeHHAS HOCHeROBATENBHOCTH BJIEMEHTOB.
JAna KaxAoro 3JEMeHTA B CHHCKE, KpPOMe HIepBOro, MOMKHO Ha-
3BATH NPeJRIAYVINAN 3JeMeHT; ANA Ka)XAoro 3J1eMeHTa, KpoMe no-
cAegHero, — CJAeIVIOUIHMA,

* B cnucoxk MOMKHO A0GABAATE HOBBIe DHAEMEHTH (IO HIH Ioc]e
3aJaHHOrO B3JEeMeHTa), MOMKHO TaKyKe 3JAMEHATh H YIAIATH BJe-
MEHTHI.

» JlepeB0 — B3TO CTPYKTYDPA HAAHHBIX, KOTOD&A CAYHAHT MOIEILIO
MHOTOYDORHEBO# CTPYKTYpHl (Hepapxuu), HecKoAbKO JepeBhen
of6pasyioT Jec.

s JlepeBO COCTOMT M2 Y2JOB, CBA3AHHEIX Mexay cofoii. Cammii nep-
BEIHl y3es, pacnoJIOXKeHHBI Ha BEpXHEeM YPOBHe, — 3T0 KODeHb
gepepa. OT KODHA OTXONAT BETBH J[epeBa. ¥ 4YaCcTOK BETBH, CO-
eNUHAIIIAN OBa yaiaa, HasbiBaeTcH pebpom. KoHeuHble yanpl, w3
KOTODBIX He BLIXOAMT HH OAH& BE€TBb, HAZRIBRIOTCH JIMCTBAMU,

e JIyTh — 5TO NOCHEAOBATENBLHOCTE Y3JAOB, Ifle KamABIH CIEXYIOIMA
CBfI3AH ¢ NPEeABbIAYIIHM.

¢ Bricora JepeBa — 5TO HAMOONBIIAA IJAWHA TYTH OT KODHA AepeBa
K JIACTY.

» TlognepeEo — 3TO Y&CTh AePeB&, KOTOpPAA TOME IIPeACTABIAET
coboil gepeso.

¢ JlepeBbA MOJKHO HCHOOJB3OBATE /S OIMCAHMSA KJacCcH(QHKAINH,
nepapxudecKoil ¢ailmoBoil CcHcTeMBI, SanbucA apHpMeTHIeCKHX
BBIpAYKeRN, nepefopa BapHAHTOB, AHANN3A M IIOCTPOCHHA KOAOB.




MogenuwposaHve

MHTennexT-kapTa

[1, 2,15, 35] 3amena
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Jeomarce < JInerea
AepeBo E | Aepeso BuyTpersne yane

Pédpa

Tl'epeanorauecroe gepeso
¥ Kaaccupuranun
TIpumeHcHHe daiizopas cCHCTEMA
Brraucnenue apupMeTHUeCKAX BRPAMKeHUIH
ITepefop BapHaHTOR
ITocTpoenne U AHANH3 KONOD

Puc. 3.16

@ Bonpoce n3ananus

1.
2.

3.

4,

8.

JeMm oTAHYAETCA CIIHCOK OT MHOMKECTBA?

MoxHO JIH CKa3aTh, YTO COHCOK — BTO YACTHBIH cayuaii aBomy-
aoro pepesa? Ilowemy?

Mosker I KOJHUYECTBO JIHCTHER JAEpPeBa COBHOAJATH ¢ KOJHYECTBOM
€ro yamaop?

CKOABKO y3J10B MO:KeT OBITH B ABOMYHOM JAepeBe BHICOTOM 27 Bwr-
coroii 37 IIna Kakmoro ciaydasa HABOBHTe HAHOOJIBILIEE H HANMEHL-
nree KOJHIECTBO V3JO0B.

Croabro pebép moxer GbITL B JBOKWYHOM AepeBe BricoToit 2?7 Br-
coroii 3? Jlna KamAOro ciayuas HABOBHUTE HAHOOIbIIe: H HAHMEHL
[ree KOJHYECTBO pebép.

MoskeT JIm OBOHYHOE JepeB0 BBICOTHI 3 COAep:KATH GOJLLIE Y3IOB,
ueM ASPEBO BHICOTHL 97

. Ecnn anA kopa ewinonusietca ofiparHoe ycnoesue PaHo (HM 0OHO KO-

DOBOE CNOBO He COBNagaeT C OKOHYaHWeM [OpYyroro Ko#oBOro Cho-
Ed), TO COOOWEHWE MOXHO OeKoAMpOoBaTh O4HO3HaqHo. Kakoe pepeso
HY>XHO MOCTPOWUTb, YTOOLI Y580UTLCA B BbiMOAHEHWM OOPaTHOrO YCIOBWA
dano?

BrInoJiHUTE TI0 VKASAHUI0 yYMTEeNnd 3afaHus B paboged Terpaigm.




Mpadnl

§17
fpadbi

Kmovessie cnosa:

MATPHIIA CME}XHOCTH
CTENeHb BEPINVHBI
CBA3HBINA rpad

ONTHMAJBHEIA HOYTh
KOJMNYEeCTBO OyTeil

rpad e B3BelneHHABINA rpad
BEPILIMHA * BecoBafg MATpMNa
pebpo ¢ OPMEHTUPOBAHHEIH rpad
L J
L ]

Yro rakoe rpadh?

JdasaiiTe nmozymMaeM, Kak MOMXHCO HarJIAZHC NPEACTABUTL TAKYIO HH-
dhopMamuio;

OT noc. Baciwoku Tpu poporw uayT B ConHueso, TpuwbHoe u HrogHoe.
Mexay Conduesom v lpmbHbim 1M mexay NMuWbHeiM 1 AroaoHbiM TaKXe
ecTe goporin. Kpome TOoro, ecte aopora, kotopas WiaeT wa (pubHoro B
nec v eo3epawaetca obpatHo 8 MpubHoe.

HapwcyATe B TETPAAW CXeMy AOpOor No 3TOMY ONMUCAHWIO.

MoxHO, Hanpumep, HAPHCOBATL TAKYIO cxemy (puc. 3.17, a).
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Puc. 3.17

B undopMaTHKe nJA HCCASZOBAHHA TAKHX CXEM HCHOOJIB3IYIOT
zpagput.

I'padr — oT0o HaGop BepmiuH (y3JIOB) M cBASeH MexIy HHMH —
péodep.

I'pad, coorBercTBYIOIMEAN Hamedl cxeMe ACPOr, IOKA3aH Ha
pue. 3.17, 0, AMA KPATKOCTH HacelEéHHLIe OVHKTH 0003HAYCHEI JIA-
THHCKUMH GYKBAMIL.
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ﬂ MogenuposaHue

Marpuua cmexHocTHm rpada

Hdna xpaHeAus wHGopManmuH o0 Vy3JaX ¥ CBA3IAX ITOKA3AHHOLO
BHIIIe rpada MOMKHO HCIOAL3OBATE TAGAMOY TAKOTO  BUIA
(puc. 3.18).

G| W] e

Puc. 3.18

EpuHrOa Ha mepecedeHMM CTPOKH A M cronbua B o3HAYaeT, UTO
MeXMAy BepinnHaMH A m B ecTh ¢Bash. Hoakr ykassiBaer HA TO, YTO
ceazn Her. Taxana TaGnrMna HazLHIBAeTCHA MaTpHOeH cMexHocTH, OHa
CHMMETPHYHA OTHOCHTENBHO TJIABHOH AmaroHanu (cM. BaxpallleHHEIe
KJeTKH B TaGrmmoe).

McenenyilTe MaTpuly CMEXHOCTW W cpasHUTe €€ ¢ rpapoM Ha
puc. 3.17, 6. Y10 o03Ha4YaeT egMHVUA Ha nepecedeHdn ctonfua C 1n
cTpoku C?

B aroM rpade ecth meraa -—— pebGpo, KoTopoe HAUHMHAETCA M 34-
KAHYNBAaeTCd B OFHOIH H TOH e BepIIHHE.

CreneHni0 BepIIMHEI HAZHEBAIOT KOJHYECTBO Dédep, ¢ KOTODHIMH
CBA3AHA BepilHHA. IIpH 3TOM IeT/IA CUNTACTCA ABAMKALL (¢ BepINMHON
cBA3aHBl o0a KoHIAa pebpal).

MoacunTaiite No MaTpuue CMEXHOCTH, ckonbko peGép B rpadge. Onpe-
penute cteneH Bcex BepwuH. Kak Bul paccyxpanu?

Crporo roeops, zpadp — smo mamemamuveckuil ofzexm, ¢ MHe
pucynox, Koaeuno, ero MoMKHO HAPHCOBATE HA ILIOCKOCTH (HAnpHMep,
KaKk Ha puc. 3.17, 6), HO MATpHOA CME)XHOCTH He JAET HHUKAKOR
NEQOPMALIIMH O TOM, KAK HMEHHO PDACIQJATATH BepPIIWHE APYr OT-
HOCHTeJNbHO Apyra. Hna Tabiamibl, NPEBeAEHHON BRIIIEe, BO3MOXKHH,
HapHMep, Takpre BapHaHTH (puc. 3.19).
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Puc. 3.19

Hapucyiite no marpuue cmexdoctd (puc. 3.20) asa pasHbix wn3obpa-
XeHus rpada.

Dlo|w| &

Puc. 3.20

Mpad wmeeT 4 BeplIMHBI, NPWMEM KaXOas BepluuHa cBA3aHa pabpamu
CO BCeMW OCTanbHuIMU. Hapucyiite atoT rpag. Ckoneko Bcerg pébep B
atom rpade?

pad MmeeT N BepluMH, NPUMEM KaXAAA BeplUMHA CBA3aHa PEGpamu Co
BCEMM ocTanbHbiMn., Ckonbko Bcero péGep B 3ToM rpade?

pad wumeer 4 pebGpa. Yemy paBHa CymMMma CTeNSHEd BePLUVMH B 3ITOM
rpadpe? 3aBUCUT NI OHA OT KONUYECTBA BEpPLUMH?

Mad wMmeer N péGep. YeMy paBHa CyMma CTENneHeil BepPLUMH B 3TOM
rpage?

NonpoGyiTe HapucoeaTs rpad C NATLIO BEPLUMHAMM, FOe BCe BeplUWHb
uMmelT cteneHe 3. Monydunock nwn y Bac? MNouemy?

Cea3HbIA rpad

B rpade Ha pme. 3.17, 6 Bce BepIIMHEI CBA3AHLI: MeXAY A000I
O8pOHA BepHIMH CYINECTBYET HYTh — IIOCHEZOBATENBHOCTHL BEpIOHUH, B
KOTOPOH KAXKAAA CHeZVIoIas cBAsaHa pebpoMm ¢ npeapwmaymeii. Takoii
rpad Ha3BIBAGTCH CEAIHLLM.
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MogenvposaHue

Crazuriit rpap — sro rpad, memay mobGsHIMU BepITHHAMH KOTO-
poro CyuecTByeT OYTh.

Teneprs npeacraBsTe cebe, uto goporn Bacrooxku—Connneso, Bacio-
ku-—Tpubaoe m I'pubHoe—fIromHoe 3aBAMHJIO CHEroM (HJH PasMBLIO
JOMAEM) TAK, YTO WO HHM HM nOpoidTH, HM npoexarb (puc. 3.21).
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Puc. 3.21

3Ty cxeMy TOMe MOXHO CUHTATE rpadbom (0HA COOTBETCTBYeT
OIpeAeseHHIO), HO B TaKkoM rpade ecTh ZEe HECBASAHHLIE YACTH, KaXK-
IafdA N3 KOTOPHEIX — CBABHEIMA rpad. Takwme 9acTH HASHIBEAIOT KOMIO-
HEHTAMH CBA3SHOCTH.

NocTtpoiTe maTpuuy CMexXHoCTW rpada, wsobpaxeHHoro Ha puc. 3.21.
Mad MMeeT 4 EeplwHLl W ABE KOMNOHEHThl CBA3HOCTW. Kakoe HawnGonb-

wee konmuecTso pEbep MOXET GblTb B 3ToM rpade, ECAN B HEM HeT
neTens? Hapucyiite aToT rpadg.

BcmoMnHaA MaTepHAN NpeibIAyLIero maparpada, MoKHO CAeATh

BBIBOZX, 4YTO JepeB0 — 9TO YacTHBIH ciaydail cBasHoOro rpadba. Ho vy
HEro eCTh OZHO BAKHOE CBOMCTBO — B JepeBe HeT 3aMEHYTHIX IIy-
Teil — OUKRIOB, T. €, IyTeil, KOTOpble HAYHHAIOTCA H 3AKAHUYHWBAIOTCA

B OZHOIL M TOI e BepilIuHe.

Haiouwte BCce uMknu B rpade Ha puc. 3.17.

0 Jdepeso — 5T0 CBA3HBIA Irpad, B KOTOPOM HET IHKJIOB.

BaseweHHbIA rpad

Ecan B Haliem OpHEMepe Hac 3aHHTEPeCyeT He TOJABKCO HAJHYIHE Oopor
MeRay NOCEJKAMH, HO elf€ H DACCTOAHHA MeXXIy HUMH, HaxIol
CBASH HYIKHO CONMOCTABUTE 4HCcaA0 — Bec pebpa (puc. 3.22),

m 4
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Puc. 3.22
Bspemennsiit rpagd — sT0 rpad, ¢ KamabiM pedpoM KOTOpPOro
CBA3aHO HEKOTOPOe UUC]io — Bec pebpa.

Becom Moxxer OBHITE He TOJABKO PACCTOAHHME, HO H, HAOpHMED,
CTOMMOCTE IIPOe3JA WM ApPyrasd BeJHUHHA.

Kak xpasutek mEQoOpManuio ¢ takoM rpade? OTBeT Hanpalrusa-
eTca caM coboll — HymHOo B Tabaunoy sanuceiBaTh He 1 mam 0, a
Bec pebpa. Ecam cBaAsy Mexzy ABYMA y3JIaMHM HeT, Ha Gymare moxK-
HO OCTABHTHL S9eHKy TAGIMOBE NOycTol, A OpH XPAHEHMH B OAMATH
KOMOBIOTEPA S3AINCHIBATh B HEE YCIOBHBEINH KOZ, HANDHUMEp, TIHCJIO
—1 uan oueHs OOJibIIOE YHCHO. Takadg TAGIHNA HA3HBAETCA BeCOBOM
MATPHIEH, DOTOMY 4TO COmep:KHT Beca pébep. B manmoM cayuae oHa
BRIrIAAUT Tax (puc. 3.23).

c | D
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D 6 | 4
Puc. 3.23

Tar e XaK ¥ MATPHIOA CMEKHOCTH, BECOBAR MATPHIA CHMMET-
pUYHA OTHOCUTENBbHO IUATOHAJIH.

YTO O3Ha4aloT NYCThie A4YeAKKM B BECOBOW Martpuue?

Kak no secoBOW maTpuvue Cpasy onpenenuTtb, Ckonbko pébep B rpade?
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Onpepenute nNo BecoeoH martpuue (puc. 3.24) anuHol nyteil ADBEC,
ABDCE, DEBAC. Kak Bbl paccyxpanu?

Puc. 3.24

OnTuManbHbit NYTL B rpade

Ana toro 4ytobul onpeaennTs ORTUMANbLHLIH (HauNyYWid) NYTs Mexay OBy-
MA BeplUHaMK rpada, HYKHQ BBECTW K2KOW-TO 4YMCNOBOM nokaaarenb, No
KOTOPOMY MOXHO CPAaBHMBaTe NYTH — ONPEeAenATh, Kakol U3 HUX AydLUe.
OGLI4HO ANA OUeHKM NYTU UCNONL3VIOT CyMMy BecoB pebép, BxoaAWMX B
ATOT NyTb. Hanpumep, npyv nNowcke Kpataliwers Nyt 4eM MEeHbWwe 370
3HaYeHWe, TEM fyylle.

Kakue nokaszartenn Bbl MCNOAL3YETE B XW3HW ANA CNPeAeneHWA OMTk-
MAanLHOrO NyTu? Bcerga hn camblil KOPOTKUA NYTb — CAMbLIA Ay-LWKA?

Ecnv B rpade HEemMHOro y3noe, NO BECOBOW Marpuue MOXHC Nerko
onpeaenyTe CNTUMANLHLIA NMYyTb M3 COHOW BEPWMWHbBI B APYryI0 NpOCTbM
nepebopoM BapuaHToB. PaccMoTpum rpad, 3agaHHbI BECOBOM MaTpuuei
Ha puvc. 3.25 (4vcna onpenensfioT CTOMMOCTb NOe3nKu MeXay CoceHWMW
AyHKTaMu).




Mpadw

Harhaém Hamnyswnrid nyte 3 A B B — T1akoid, npn xotopom obwan
CTOMMOCTE MOE3AKM MUHWUMAaNLHAR.

Ans peweHva 3apaun Sypem cTpovuTh aepeso nepefiopa sapwaHTos. Bu-
AWM, 4TO U3 NYHKTA A HanNpAMYI0 B B axarh Henb3n, a MOXHO exaTb TOMLKO
B C v D {puc. 3.26).

Puc. 3.26

Yucna okono pébep 0003HA4a0T CTOMMOCTE NOE3AKM N0 3TOMY YHacTKy,
a VHOeKChbl Yy Ha3BaHWA Y3NO0B NOKA3bLIBAIOT OGWYID CTOMMOCTE Npoesna B
DaHHBIA y3en va y3na A.

Tenepe pastepém BapvaHTHl JanbHERWero AsMXeHWs U3 yana C
(pwec. 3.27).

Puc. 3.27

Mouyemy, Ha Baw B3rNAL, HA CXEME HE NoKa3aHa BO3MOXHOCTb OBMXe- Q
HwAa M3 C B A?

BuauMm, yto M3 C cpa3dy MOXHO nonacte 8 B, CTOMMOCTb Npoesna e
3TOM Cnyyae pasHa 7.

Movyemy HENL38 HA 3TOM OCTAHOBWTLCA, Bedb NyTb U3 A B B HahaeH? Q

MpoeepRs nyTw yepes3 ysen E, BbIICHAEM, 4TO MOXHO COKparMTbe GTOWU-
MOCTb Ao 6 {puc. 3.28).




n Moaenuposanue

2

HyxkHO nwu uccnegoBate ganslle NyTh, coaepxawmili uenouky ACED?
CpaBHATE CTOMMOCTE 3TOMO NYTW WU CTOMMOCTb VXK@ HaWOSHHOTO NyTH
w3 AB B.

AHAanNOrMYyHC CTPOWM BTOPYIO YacTh cxembl (puc. 3.29).

Puc. 3.29

Taknm o6pazom, onTUMAanbLHLIA (Hanaydwmii) nyte — ADER, ero
CTOMMOCTL — 3,

HyxHO nw npoeepsaTs NyTm ACED u ADEC, He powegwwe Ao yana B?
MOoryT n1M OHM yAYHWWTL peayibTar?

KonewHo, ana Gonee cnoxHeix rpados meTon nepebopa pabotaer oveHb
A0Nro, NOSTOMY UCNONL3YIOTCA Gonee coBepuweHHuie (HC 3HauuTensHo Bonee
CNOXHbIE) MEeToabl.

OpuenTMpoBaHHBLIK rpag

HapepHoe, BEl 3aMeTHAM, 4YTO IpH Mao0paskeHHH AepeBLeB, KOTOpPHE
ONUCHIBAIOT HepapXHio (MoAUMHEHME), MEI CTABHJAH CTPEJKH OT BepX-
HHUX YpOBHe® K HHKHHM. I9TO OSHAUAET, YTO AJNA Kakjoro pedpa
VEABHBAeTCA HAUpaBJieHAe, M ABHI'ATHCHA MOYKHO TOJBKO IO CTPeJ-
KaM, HO He Hao0OpOT.

OpuenTHpoBanublii rpad (oprpad) — 210 rpad, B KOTOPOM KaiK-
Aoe pebpo MMeeT HaIlpaBJAeHHE.

Oprpad MOEKeT CAYXHTE, HAIPHMED, MOIEJIBID CHCTEMElL JOPOT ¢
OAHOCTOPOHMHEM JBMM(eHHMeM, MAaTpHOa CMEeXHOCTH U BeCOBRAH MATDH-
ua anxa oprpada yKe He obaszarelnLHO OYVAYT CHMMeTPUYHLIMH,

Ha cxeme na puc. 3.30 Bcero e goporm ¢ ABRYCTOPOHHHUM ABH-
JKeHHEeM, II0 OCTAJBHBIM MOXKHO €XaThk TOJALKO B OJHY CTODOHY.




Connneso B

T'putuoe
12 4
Bacioxka Aroamoe
6
A |B|C | D
A 12| 8
B |12 | B 6
C “y 4
D 4 :
Puc. 3.30

Pébpa B oprpade rBasmBaior ayramu. lyra, B oramume ot pebpa,
HMeeT HAYaJI0 H KOHell.

Hapucyiite rpad no eeCoBoid MaTpuue, NokazadHol Ha puc. 3.31. C no-
MOWID aepesa nepebopa HAROWMTE BCE BOSMOXHLI® NYTU M3 BePLUMHLI A
B BEPWUHY E, HE npoxofsawue AsaXabl Yepes3 OOHY U Ty XE BEPLUMHY,
W CTOMMCCTU NMpoe3ga No KaXaoMy U3 aTux nyTtei. Onpepenvte onTu-
MaNbHLIA NyTh U3 BepLUMHL A B BeplunHy E.

A|BIlC|D|E
A 5 |3
B ) 4
C 8 Lw 46 |2
D 4 |uir) 7
E

Puc. 3.31

KonuuyecTRrO nyrer

OnpeaesnM KOJHYECTRO BOBMOMCHEIX NYVTeld M3 BepIIMHEL A B Bep-
muny K ana opuenTupoBaHHOro rpada, MOKassHHOIO Ha puc. 3.32.
B




MopenupoBaHue

Tax kak rpad OpHeHTHpPOBAHHEI, OEPEXOAMTH B APYTYIO BepIIH-
HY MOKHO TOJBKO II0 CTPEJIKAM.

B rpade na puc. 3.32 ecTr 0aHA HAYANBHAA BEpHOIMHA A, H3 KO-
TopoM AYTH TOJABKOC BLHIXOAAT., TaraA BepUTMHA HASHEIBAETCH HCTOKOM,
Bepmuna, B KOTOPYIO AYIrH TOJBKO BXOAAT (M HM OAHA He BEIXO-
AHT), HASHBAETCA KOEEUHOH BepINMHOH MAM crokoM. B mammem rpade
cTOoK — 270 BepmuHa K.

Mo BecoBoi Matpuue Ha puc. 3.31 HakouTe MCTOK U cTok B rpade. Kak
Bbl paccyxganu?

ByaeM ABUPATHCA MO CTPEJIXAaM OT HAYAMBHOM BepmmHAHL A. Oxomao
KAMAOH BepPIIVHLI 3a0MNIeM KOANUYECTEO BOIMOMKHBIX NyTel H3 Bep-
IIHHBL A B 3Ty BepIIMHY. B BepINIHMHY A CYIIECTBYET e€IHWHCTBCHHLIN
OyTeE — HOycToll (HMKyZAa He exaTh). Haiigém Bce BepIIMHEI, B KO-
TOpEIE MOMKHO NPHEXaTh TOJIBKC A3 A: 9T0 BepioMHbl B m I', sanom-
CHIBAEM OKOJI0 HUX KojgmuecTBo myreir 1 (pme. 3.33).

E® Jii 3

Puc. 3.33

Tenepr HMIDEM BepINHHEI, B KOTOPhbIe MOXXHO NOOACTH TOJABKO H3
Ve OTMeueHHRIX BepiimA. Hanpumep, B pepinmHY B ecTh OOWH HOVTH
H3 A HAIPAMYIO, 4 TAKMKe IO OAHOMY NIyTH uepes B m I' (Tax kKawr
STH BEepPOIMHE OTMedeHBLI uucioM 1). Obmee KomHYecTBCO IIyTeil M3
A B B paBHO CyMMe OTMETOK OPEABLIAYVIIHX BEeDIIHH: A BEPIITHHEI
B noaygaem 3 nyrm. B Bepmury MK MOMKHO momacTh TOJABKO u3 I,
nosToMy umMcyio nyreid B I’ u 2K coemamaer (puc. 3.34).

5® P 3

Puc. 3.34




Mpadol

B pepmmay J ugér oguH nyTh 4Yepea B u TpH myTH ueped B,
noatoMy obiree gueao myreilt — 4. AHANOTMYHO OOAYYaeM 4 OyTH B
sepiouHy E: 3 nmyru uepez B m oxnH uepes K (puc. 3.35).

Puc. 3.35

Janee HaxoauM oaumH nyTk H3 A B M (TOonbko uepes H) u
4 nyru n3 A B 3 (Bce uepes []). B KoHeuHy0 BepmuHRY K MOXKHO
npuexare uyepes sepimmHbl JI (4 nmyma), 3 (4 noyru), E (4 nymta) u
H (1 oyrs), Taxum obpasoM, ofiilee KOJHYECTBC DABAHUHEIX OyTell
paeao 13 (puc. 3.36).

Puc. 3.36

BoisoAabi

I'pad — aro HaGop BepmuH (Y3JI0B) U CBA3el MeRAy HUMH — DElep.

¢ MaTpuia cMeXHOCTH — 3T0 TR0AEOa, B KOTOpPoil eIMHMLA HA Oepe-
CeueHHME CTPOKM B croabua obosHavaer peSpo MeMAy COOTBETCTBYIO-
mMUMHA BepUIKHAMHA, & HOJIL — OTCyTcTBme pebpa.

¢ Cpasumii rpadg — ato rpad, Mexay JHOOKIMH BepPOIHHAMHE KOTOPOro
CYILECTBYET IIYTh.

e ITuxn — 5T0 3aMKHYTHII OYTh B rpate.

¢ JlepeBo — »T0 CBA3HBIA rpady, B ROTOPOM HET OUKJIOB.

¢ Bapemennmii rpagp — ato rpad, ¢ xkaXaeiM pefpoM KoToporo CBasa-

HO HEKOTopoe umcio — Bec pedpa. Bapemennnit rpad onuchHBaeTcA

BeCcOBOH MAaTpPHIIeH.
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ﬂ MogenuposaHue

¢ OppeETHpOBaHEHEIA rpad (oprpad) — oTo rpad, B KOTOPOM HAKACE
pebpo umeerT HanpasaeHne, Pé0pa oprpada HaswiBaoT ayramm. Mar-
pMIla CMEXHOCTH M BecoBadg MaTpMua oprpada MOryr ObITh HeCHM-
MEeTPMYHEIMHA,

HapucyitTe B TeTpagn WHTEANEKT-KapTy 3Tero naparpada.

Bonpocbl ¥ 3afiaHun

1. MoxHO JIH CKRA2aTH, YTO Jec (MHOMECTBO [epesbeB) — 210 rpad?
IMowemy?

2. Kax mo MaTpKlle cMe:XHOCTH OOpeReMTL, eCTL JM IeTAH B pa-
tde?

3. Kak o BecoBOii MATpUIle ONpeAeN¥MTh IJHUHY OYTH B rpade?

4. Korpa 1A NpefcTABIEHHA ZAHHBIX MCOoAb3yoTesa oprpadsi? Ilpu-
BeINTe TPUMEpPLI.

5. BuImoJiHKTe MO yXasaHWI YYHTEAs 3agaHusa B pabouell rTeTpaiu.

A MoarorosuTe coobLieHne

a) «3agmauya 0 KEHMreGeprcKux MocTax»
0) «PemieAne JMOormdyecKHX 3a7ad ¢ IMOMOOILIO rpadoss»

o § 18

Mrpoesie cTparernm

Kmoyensie cnioBa:

e CTpartervs ® [epeBO Wrphbi
® BLIVMPLILLHAA MO3Uuva ® HENonHoe AePEeBO WPl
® MPOUFPBILHAS NO3WUNA

Bbllﬂl‘pbll.l.ll-lble M NMPOUrpbillHbIE NO3NUNM

Kak B yxe aHaete u3 § 16, urpoBble Mogenn — 3TO MOAENW, KOTOpLIe
ORWUCLIBAIDT COMepHUYecTBO OByX (WA Gonee) CTOPOH, KaXJaa U3 KOTOPbIX
CTRPEMUTCA K BeIMIpIWY, T. €. npecnegyeT CBOK Uenb. HacTo uenn yusacr-
HUKOB MPOTUBOPEYMBLEL — BEIMIPLILL OAHOIO O3HAYaeT NPOMIPeil ARYIIX.
MNOCTROSHMEM W W3YHEHWEM WIPOBLIX MOAENern 3aHMMAeTCR Teopws
urp — pasnen NpuKNagHo Marematvukv. 3agava cOoCToMT B8 Tom, 4Tobul
HaWTW cTparermo (ANropuTM MWIrpll), KOTOPLIA NO3BOAWMT TOMY WNW ApYyro-
My YYACTHUKY NOAy4WTbL HawboNnblWWA Bbirpbil (MnW, No KpaHeil wmepe,




Urposebie cTpaTernn m

HaMMEHbLUKWIA NPOUIPEIWL) B NPEANOADKEHWW, YTO CONePHUKW urparT Oes-
ownBo4HO,

CTpaterma — 3T0 anropyvTM WUrpLl, KOTOPLHA NO3BONAET ACBMTLCA uean
B WIrpe B NpeanonoXeHWU, YTO CONepHMKN UrpaloT Ge3olwnBouHo.

Mbi BygemM M3y4aTh MIPbl € NOAHOW UHGOPMALIMEA, B KOTOPLIX Pe3yfb-
Tar He 3aBUCMT OT Cydasa (MOBOPAT, YTO B TakuxX Mrpax HeT HeonpenenéH-
HoCTW). MIrPOKKM aenaT xogbl No oYepeaq, B8 MOS0 MOMEHT UM WM3BECTHA
AO3MUMA U BCE BO3MOXHLIE OAanbHEWWIME XOAb:.

MOXHO AW CYMTaTL UrPAaMKW C NONHOW WHPOPMALUWMER «KPECTUKN-HOUKW»,
KapTOYHBI® WIPbl, LWAXMaTbE, LUAWKA, «MOPCKoin Goii»?

Teoperiuecku B Urpax ¢ NOAHOW MRGOPMaUWERn MOXHO NOCTPOWUTL NO-
CReaOBaTENbBHOCTL XOA0B W3 3aA4aHHOM HAYaNbHOW NO3WuMK, KOTOPAas npw-
8eAET OOHOMO W3 MrPOKOB K BHIMIPHIWY WAW, NO KPanHeA mepe, K HUYLEH.
Hac 6yoyT wWHTepecoOBaTb MNPOCTbIE WIPL, rAe HE TaK MHOrC BapuaHToe
pasBUTUA COoOLITMIA 1 nepebop X0A0B BO3MOXEH 33 NPUEMIEMOE BPEMS.
B GONbWWHCTEE WP, HanpuMep B8 Waxmarax, KOMWYEeCTBO BapWvaHTOB Ha-
CTONLKO BEAWKO, HTO WX NONHBIA nepebop TpefGyeT OrpOMHOrNG BPEeMEeHU W
NOSTOMY HepeaneH,

MoacunTaiite, CKOMbKO PA3/IMYHbLIX XOOOB MOTYT CAOEnaTbk KPecTMKW B
Ha4Yyane Wrpbl «KPecTUKU-HOMWKKM» Ha rnone 3 x 3. CKONbKO pasniyHbixX
NO3MUMA MOXeT BO3HUKHYTL MOCfe OTBETHOrO Xxoda Honukos? Mocne
BTOPOro x0A2 KpecTukoe? [ocne BTOROrQ X0Aa HOMUKOB? Kak MOXHO
COKPaTHUTE KOAMHECTBO PACCMATPUBAEMbIX BAPUAHTOB B JTOW wrpe?

MopgcunTaiite, CKOMLKC Pas/IM4HLIX XOQ0B MOMYT caenath Genbie 8 Ha4ane
WaxXMaTHOA WUrpbl.

Bce nosuyuit (MrpoBbie CUTYauMn) OENATCA HA BRIMMPEILHEIE W NPOUr-
pPhIWHLIE.

BoiMIpbIWHAA NO3MUMA — 3ITO Takad NO3WUUA, B KOTOPOHA WrpoK,
Aenalowuii Nepsblid Xoa, MOXeT rapaHTUPOBAHHO BLIANPATL NPW NIKBONA
Wrpe ConepHWKa, €cNn He caenaeT owunbky.

MNpw 3TOM rOBOPAT, YTO Y HEro €CTh BHMWIPbLILHANA CTPaTerMa — anro-
puTM BbiGopa ouepeaHoro xoaa, NO3ZBOASIOWMWA eMy BhirpaThb.

MpourpsIUHAA NO3MLUWA — 3TO TaKas NO3MUMA, B KOTOPOW WIPOK, Oe-
NAICWMA Nepebid xo4, OOA3ATENbHO NPOMIPaeT, &Cnn ero COMNepHUK He
caenaet owubky.

o




MopaenuposaHue

B a3toM cny4ae roBOpsiT, 4TO Yy HEro HeT BbIMIPbLILLHOW CTparerun.
Takum obpa3om, obLias crparerms Urpbl COCTOUT B TOM, YTOObl CBOUM XO4OM
co3aaTtb NPOUPLILLHYI0O NO3ULMIO DS CONEepHUKa.

Hanaoute cpeon no3avuuni uUrpbl B «KPECTUKU-HOJIMKU», MOKa3aHHbIX Ha
puc. 3.37, BbvrpbilwHble W NpourpbiwHble. Bo Bcex cnydasx xoaaTt

HONUNKWN.
a) 0) 8) 2)
x X X X X|O X | O X
O|O O O| X
X (@) X X X O
d) e) ) 3)
X X X (@) X X
X |O X
@) X (@) X O| % @)

Puc. 3.37

Hangute Bce BO3MOXHble Xx0Abl Oenbix U YEPHbLIX GUryp B MNO3vLUW,
nokasaHHon Ha puc. 3.38.

a b ¢c d e f g h

= N W A Ot N
= N W et

a b ¢ d e f g h
Puc. 3.38

Hangute BbMrpbilHbIA X04, 6enbix (OHU HaYMHAIOT).

BbivrpbiliHbIE U NPOUrPLILLHBbIE MO3ULUN MOXHO OXapakTepu3oBaTb Tak:
® No3nums, N3 KOTOPO BCE BO3MOXHbLIE XOAbl BEAYT B BbIUMPLIWHLIE MO-
3Uunn, — NPOUrpbILLHaS;

» NO3ULUURA, N3 KOTOPOW XOTSt Obl OAUH M3 BO3MOXHbLIX XOAOB BEAET B MNpPO-
WUIPLILLHYIO MO3UUNIO, — BbIMIPbILLHAS, NPU 3TOM BbIUIPLILLHAA CTpaTterus
uUrpoka COCTOMT B TOM, 4TOObl NEPEBECTV Urpy B 3Ty NPOUrpbilLHYIO (O1s
COMepHUKa) no3vumio.



NrpoBwe cTparervm m

B noswumax, NokasaHHolX Ha puc. 3.39, HAWOMTE BLIWIPLILUHLIA XOO HO-
NUKOB, KOTOPbBIA CO20a8T NPOWIPLILHYIO (AN KPeCcTUKOB) NO3unuMIo.

a) 6) 8 2y
X X X O X|Xx|O X
olle; X ] p o
X O X X x OO
Puc. 3.39

JAokaxute, 4T0 BCE NO3VUWMKW, NOKA3aHHbIe Ha pyc. 3.40, NPOUrpeILLHbIE
AnA HOAWKOB. Paccuorpwre BCE& BO3MOXHBIZ XOObl M ONA Kaxanoro vl
HUX YKaKUTE BbIHI‘pI:IBaIOIJ.IMIFI %00 KpecTukKos.

a) 0) 8) 2)
X X X X X O
QO O|X|O (@) X X X
O X @] X X O
Puc. 3.40

AepeBo nepefGopa BapnaHTos

OnHa M3 NPOCTRIX WUrP, roe MOXHO nepebpaTh BCe BapwaHTbl, — 3TO Mrpa
¢ KamHuamu, MNepen gsyMs MrpokaMM NexUT Kyda U3 HEKOTOPOro KoNu4ecT-
Ba KaMHelR (0003HaYMM ero S) uav Opyrx OAWHAKOBbIX NPEaMETOB (MOHEeT,
6ycWH, NYroBUU W T. N.) 3a ogmH XO04 WPOK MOXeT BafATe OgvH WM ABa
kamHA. TOT, KTO BO3bMET NOCAEAHWIA KAMEHL, NPOWIPLIBAET.

CuirpaiiTe B aTy urpy ¢ COCEAOM HecKONbko pas ana S = 6. HauwHaiite E
Mrpy NO o4epeaM.

Ana Hebonblwux 3HaYLHWIA S Nerko NoCTpoMTh Aepeeo nepebopa sapw-
aHToB. AN § = 4 Takoe OepeBO MNOKA3aHOo Ha puc. 3.41,

Puc. 3.41




n MopaenupoeaHue

Bykeoii I 0603Ha4YeHH X0oab NMEepBOro Wrpoka (NycTte erg 30ByT leTs),
a Bykeoil B — xoaw BTOpOro wrpoka (6yoem HasbiBatek ero Baweit), Ywcna
B y3NaX OepeBa MOKa3biBalOT KOMMYECTEO KAaMHEW B Kyd4€ noche oyepearoro
X008, a «—1» N «-2» — B3ATUE W3 KYYW COOTBETCTBEHHO OOHOIO MAW OBYX
KaMHe,

QueBnaHO, YTO no3vuua S = 7 — NpoUrpeILLHAA: TOT, KTO XOAMUT B 3TON
NO3ULMK, NPOUrpLIBAeT, NOTOMY 4TC GepéT nocneaHWd {(eAMHCTEeHHBLIA) Ka-
MeHb. TOraa BHMMDBIUHBIMA OyayT BCe NO3WUMM, U3 KOTOPBIX MOXHO ROnYy-
UaTh S = 1 KakuMm-nnbo Xooom — 31O noswumn S = 2 M § = 3.

M3 nosuummn S = 4 BCe BO3MOXHLIE XOAb! BEOyT B BbiUMPLILHBIE NO3KU-
umn 8§ = 2 1 § = 3, noaTomy ata nosuvuns NpowrpoiwHan. Ecnn Bada He
caenaeT owunbky, To Meta B NoGom cnyyae npovrpaer.

Mcnone3ya aepeeo nepebopa BApUAHTOB, BLIACHWMTE, KAKOA X0Of AOMXEeH
chenatse Bads, 4ToObl BeIMrpath B No3uvuwm S = 27 B nosvuymn S = 37

BoMrphiWHYIO CTPaTermio MOXHO NOKAa3aTh C NOMOWbLID HEoOAHOro Aae-
peea wrpbl. Jeno B TOM, 4TO ANA BLIMIPLIBAWENC WIPOKA HaM JOCTETOMHO
yKa3arth HA KAaXAOM X0Ay OAWH-eAWHCTBEHHbLIA BAPWAHT, NEPeBROIALUWA urpy
B NPOUrpLIWHYIc (AnA ero COnepHWKa) no3vuwo. A BOT ANA NPOWIPbIBald-
LWEro UrpoKa Ha KaXZaoM XO4y HYXHO pacCMarpuears BCe BapuaHTbl, 4TOGLI
AOKa3aTb, YTO OH HMKAK HEe MOXeT uabexaTb nopakeHus. MNocTpouMm Henon-
HOE AepeBO ANS Ha4YanbHOR NO3vumMKM S = 4, B KOTOPOW, KakK Mbl NOKA3anw,
BHIUIPLILLIHAA CTPATerus eCTh Y BTOPOrQ urpoka {(puc. 3.42).

Puc. 3.42

Mo atoMy OepeBy BWOHO, 4TO 1ipy nioGOM CBOEM nepBoMm xoae Meta
0BA3aTENbHO NPOWIPEIBAET HA BTOPOM XO4y, B3AB NOCMEAHWA KaMeHb (ecnu,
koHeuHo, BaHAa He owwuwbETcAa).

MNoctpoitTe aepes0 nepefiopa BAPMEHTOBR ONA WrPbl C KAMHAMW NPY
S = 6. BuiSCHMTE, KAKOBA HAYANEHAA MO3WUUMS — BBIMIPBLILHAA WKW NPO-
wrpuilHaa, NMovyemy? MOcTpOnTE HeNOAHOR AePeBO WMPLI C AoKa3aTeNb-
CTEOM CTPaTEMM BbIMIPbIBAIOWErO MrpoKa.




Urposbie cTpaTerum m

Mo pesynsTataMm WCCNEAOBAHWA OMNPegennTe, NPy Kakux 3HauveHmuax S
Ha4anbHele NO3nuMKM GYAYT ELMIPLILUHBIMA, @ MPY KakKMX — MNPOWrpbILL-
HbIMK. ECnv No3anuvs BLIMIPLIWHAS, KAKOW CTPAaTervd AOMKEH CReaosBarb
MNera?

Pewevue 6e3 pepeBa

Ana Toro yToGbl MPKW 3a0aHHOM 3HA4YeHWW S onpenenvTh, KakoBa HavanbHan
MNO3ULUSA — BoIUMPLILLHAA VAWM NPOVIPLILIHAA, He 00A3aTenbHO CTPOWTL Ae-
peso. Coctaevmm Tabnuuy, B KOTOpPOW ONS KAXKAOA NO3WUMK (ONA KEXKOOro
3HayeHuA S) Oypem yKa3ulBaTb, Kakasi 3TO NO3WUVA M Ha KAKOM Xogy 3a-
BepwuTca vrpa. Kak Mbl 3Haem, S = 1 — 3710 npourpbillHan noavuua, MNeta
npourpbisaeT 3a ogvH xod. OTvevaem eé e TaGnuue xak My, roe Gykea «M»
03Ha4yaeT NPOMIEbill, a WHOeKC «1» — KonW4yeCcTeO x0O0B (pue. 3.43).

] 10 9 8 7 6 5 4 3 2 1
1,

Puc. 3.43

BurpoiluHbiMi - OyoyT B8CE NO3MUMK, M3 KOTOPLIX MOXHO KakMM-nuGo
X0A0M TIONYYWTE TPOMMPLILLHYIO NO3vuMie S = 1, T e. noamdu S = 2 n
S = 3. Otmeyaem ux kaxk B, (ewmrpbis 3a 1 xog) — puc. 3.44,

s 16 ¢ 8 7 6 5 4 38 2 1

M3 nodnumm S = 4 BCe BOZMOXHbLIE XOAObl BEHAYT B BLIAMPLILUHLIE NO-
VLMK, NOSTOMY 5Ta NO3WMUMA — NPOoUrpoiHas {(Npourpeill 3a 2 xoga) —
pwvc, 3.45.

Puc. 3.44

5 10 9 8 T 6 & 4 3 2 1

Puc. 3.45

Paccyxpas Takum xe obpasom, sanonHute Tabnvuy 00 KOHUA.

Uccneposanne urpbl

WoonenyidiTe CAMOCTOATENBHO CREayIoLWYIo Urpy.

B wrpe y4yacTBylOT OBa Wrpoka, Ha3osém wx MNeTa (OH x0AauT nepsbiia) v
BaHa (eTopoi). BHauane nepen MrpokamMu NexmT KyHa M3 HEKOTOPOre Ko-
nvuecTea kamHeid {06o3Hauvm ero S). 3a 0avH X004 WrpokK MoXeT aoba-




n MoaenuposaHwe

BWTb B Ky4y OOWH KaMeHb (X04, «+1») AW yBENUYUTL KOMWYECTBO KaMHen

B Kyye B ABa pa3a (xo4 «*2»). Hanpumep, vmes kydy U3 5 KkamHel, 3a

OAUMH X0 MOXHO NOAYHUTE Kydy M3 6 unv 10 kamHed. ¥ kaxporo wrpo-

K& €CTb HeOorpaHw4eHHOe KONW4ecTBO KamHel. NobBeguTenem cyuTaeTCH

WIpOK, NEepBLIM NONY4YMBLIWIA Ky4y, B KOTOPOR 14 kamHel vnu Gonbwe.

a) OnpepennTe, NpU Kakux 3HaYeHuAx S MNeTs MOXeT BbiMrpaTe NepebiM
XOO0M.

6) Onpepenuta, NpK KakMx 3HavyeHusax S FleTA He MOXeT suinmark nep-
BbIM XOAOM, & BaHA BuMIrpbiBaeT CBOMM NEPBbLIM XOAO0M. 3anonHuTe
TabnuLy BbIVIMPLILLHBIX W NPOWUIPLILWHBLIX NO3WUWA ANA BCEX 3HAYEHMIA
Sor1p0 13.

B) OnpepenvTe, NpU Kakux 3HavyeHuax S BaHn He BCeraa MOXeT Bbl-
MIrpaTe CBOMM MNEPBBIM XOAO0OM, HO ¥y HEro ecTh CTpaTterus, chnegys
KOTOPOH OH BBIMMPLIBEET CBOWM TEpPBbiM WNKW BTOPbLIM XOAOM,

ry MoCTporTe HEenORHOE pepeBo WIPH ¢ A0KA3ATeNb6CTBOM CTpatervm
BLIMIPLIBEIOWErO UIrpoKa nNp S = 4,

Buirogsl

Crpaterus — 8TO anropuTM, KOTOPLIA noagonsetr AoGMTbCA Uenu B
wrpe B NPESANONOXEHWW, YTO CONEPHWKK vrpatloT HeaownBodHo.
BomrpoiwiHan nosvumMs — 3TO Takaa NMo3uunsa, B KOTOPOW wrpek, ge-
NARWKMIA NepPBetA XO[, MOXEeT rapaHTUPOBAHHO BLIMIPAaTbh Npu mobol
wrpe conepHvka, eChv He coenaeT OWUGKy.

MNpowrpeilwHas NO3WMUWMA — 3TO Takad MO3UUMA, B KOTOPOW MIpoK,
Aenawwwii nepsolil X0, obasaTensHO APOWrpaceT, ecnu ero conepHuK
He cgenaeT owniky.

Mosuuma, M3 KOTCPOM BCE BO3MOXHLIE XOAbl BEAYT B BbIMIPLIWHBIE
NO3WUWK, — NPOUTPLIWHAA.

MNo3uuurna, M3 KOoTopoil xoTa Bbl OAMH W3 BO3MOXHLIX XO40B Beaét
B NPOWTPLILHYIC NO3WUMIO, — BbIMIPEILHAR, MPHM 3TOM EbIWMPLILL-
HAaA CTPATerMa Wrpoxka COCTOWT B TOM, 4TeObl nepeeecrn wrpy B 3Ty
NROUTPBLIWHYIO {ANA CONepHuKa) No3vuuIo.

HapucyiiTe 8 TeTpaguM WHTeRNEKT-KapTy 3Toro naparpada.

Bonpocni 1 3apnaHua

1.

Y10 Tak0e BLIMIPLILLHAA CTPatervs B urpe?

2. Kak pokasarb, 4TO 3ajaHHas No3vuUvA B Mrpe ABASETCH BblWMPbLILLHOM

(wan npourpbilWHOR)? Kak Bbl AymMaeTe, B KakuX chAyyasax 3TO caenarth
He ypaéTtcAa?

. Moyemy ons toro, 4ToBbl AOKA3aTh BLIMIPLIL KAKOrO-TO WIPOKA B 33,08H-

HOW HAYENBHON MO3ULMKU, HE HYXKHO CTPOWUTbB MNOMAHOE AEPeBO WMMPbi?

. Buinonnute no ykasauumio yyutens 3apaHwsa 8 pabouerd TeTpagn.




Urposuie cTpaTernn m

J0P x rnaBe 3 n3a Egunon konnexuum undpoBbIx m
oGpa3oraTennHbix pecypcos (school-collection.edu.ru)

Kubepneruyeckas Mozenb <«Mulmbs B aabupunre» (BmpeodparmesT)

KnGepuernueckas Mozenb «Yepenaxas (Buaeodparment)

JdeMOHCTpALHOHHAA MAaTeMaTHYeCKaA MOJeNnb

JdeMOHCTPALHOHHAA AMHATAOWOHHAS MOJEJb

Kag OvicTpee COYCTHTHCH HA audTe B 4al MUK

Mogens «3aBHCHMMOCTL CKOPOCTH DOCTA KOJOHHH OT CKOPOCTH Aeie-
HHUA KJETOK»

Ioner mmapuxa fe3 CONPOTHBJECHHA BO3ZVXA

Momens <«dudxbysnsa razos»

KoMneloTepHOEe MONEJIMPOBAHHAES ABHMCEHUA TEJNA ¢ YYETOM H3MeHe-
HuA g («ropa HnioToHas)

Bugeoponuk-aguManua <Mogenn aTtoma TrenMsar

Teorpadmueckaa Mozenr 3eMaIHn

ApxaHreascknii cobop. 3D-Mmogens

I'pagprr — 1, 2, 3, ...



MNMaea 4
nPOrPAMMUPOBAHVE

§ 19
CumBoOJibHbIE CTPOKU

Knrovesnvie cnosa:

®* CHMBOJBHaA CTPOKA & yiajJleHHne CHMBOJIOB
¢ TJAHHA CTPOKH ¢ BCTABKA CHMBOJIOB
® CIeIJIeHHEe CTPOK * MOHCKE NOACTPOKH

* cpes CTPOKH (IIOACTPOKA)

Y70 Takoe cumMBONbHAN CTPOKa?

B cepeaune XX Bexa OepBBI¢ KOMNBIOTEPH CO3MABAINCH, NPEMAe
BCErO, JAJAA BEIIIOJHEHHA CHOMHBIX MATEeMATHUYECKHX PpECUETOB, &
ceifyac OHM dallle Bcero o0padaThIBAIOT TEKCTOBYIO (CHMBOJIBHYIO)
HEQOPMALIAO,

CuMEBOALHAR CTPOKA — J9TO NOCAeNOBATCABHOCTE CHMBOJIOB.

B amropurMuvueckoMm aA3bike M B Ilackame A paboTHL co CTPOKA-
MH HCOOJB3VIOTCA CIEOUAJIbHEIE THIIE AAHHBIX, KOTOpBIEe NO3BOJIAIOT!
® paGoTaTE ¢ IEJ0H CHMBOJBLHON CTPOKOHM KaK C eIUHHM O0BEKTOM;
® HNCNIOJL3CBAThL CTPOKM NEPeMEHHOM IJIHHLI.
Taxoii THO JAHHBIX B AJATOPUTMHYLCKOM HA3LIKE HAZLIBACTCHA JH-
TepEHIM H ofo3HadaeTca JUT, a B Ilackame HAZHIBAETCA CTPOKOBEIM
u oBboaHayaercAa string.

Wcrnonsays OONoNHATENbHLIE WCTOMHWKKW, BBIICHWUTE, YTO O3HA4aloT Cnosa
«INTEPA» W «IMTEPHbIA»,

HMcnonbays OOMNONHWUTENbHBI® UCTOYHWUKW, BBIACHATE 3HAYEHWME AHFNMIACKO-
ro cnoea string.




CWUMBONBbHBIE CTPOKK m
Bor upemep o00BABJICHHA CTPOKH:

JUT S var s: string;

Hopoe sHaYeRMe 3alHCBHIBAETCH B CTPOKY C NOMOIMNBI) ONeparopa
NpUCBAHBAHAA:

s:='Bacs Iowén TynsaTes' s:="Bacs owén ryJAaTs’;
AAH ONEPATOPA BBORA € KJIABUATYDSHI:
BBOIO 3 readln{s);

OGpaTnTe BHEMaHMe, YTO IpPH BBojJe cTpok B Ilackame HyXHO
HCIIOAB30OBATE ollepaTop readln (aHra. read line — 4YUTATE OO KOHIIA
CTPOKH) BMecTo read.

CyimecTry0T CTaHAAPTHLIE (GYHKIMK, KOTOPLIE ONPeAeNfiorT RJANHY
CTPORH (KOMHMYECTBO CHMMEBOJIOB B Heil). B alropHTMHuYecKOM dA3HIKe
rakana GYHKIMA HasLIBaeTcHa Iy, a B Ilackane — length (B me-
peBoje C aHrJ. — AJIuHA). B 3TOM mDpHMepe B OeJOUYHCICHHYI) Ile-
PEMEHEYI) 1 3allMCHIBACTCH AJNHHA CTPOKM S:

n:=onuH{s) n:=length(s);

HanvuwwTte nonHywo NporpamMy, KOTopas BBOAWT CTPOKY C KNaBWaTypbl W E
BLIBOAMT HA 3KpaH €€ anudy. MNpoeepsTe, Kak 3Tta NporpaMmMa pearvpyer
HA CTROKY ¢ npobGenamu.

CpasHeHne CTpokK

CTpOKH MOMHO CpABHHBATE Meweay cofoii Tak me, xak umcna. Ha-
nIpUMep, MOXKHO IpPOBEPHTH PABEHCTBO ABYX CTPOK!:

EBOI S
ecm s='sEzAm' To

BEBOO 'CHnvmampcs M DOBMHYKCH! '
HHave

BEIBOLO 'lapont HenpabBMILHBING'
BCE8

Ta ke IIporpaMMa Ha HIBIEE ITackann:

readln (s} ;
if s='sEzAm' then
write('Cnywanctk M HDOBMHYBRCH! ')
else
write('llaponb HenpaBMibHEIL'} ;

3anvinTte B TETPRAM, KAk HYXHO OOLSBUTE B 3TOWM nporpamme nepe-
MEHHYIO S.

Mo:xHO TaKde OOpeZelHTh, KaKad M3 ABYX CTpoK §olbllle, Ka-
Kaa — MeHbIne. ECIH CTPOKHM COCTOAT TOABKO H2 PYCCKHX HIH TOJNL-
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n MporpammupoBaHWe

KO M3 JATHHCKHX OYKB, TO MeHbme OyAeT Ta CTpPOKa, KOTOpad MAET
paHbIle B andaBuTHOM Nopajske. Hampumep, cIOBO «HapoBo3ds Oyazer
MEHEIIIe, YeM CJOBO «IAPOXOM»: OHHM OTAHYAIOTCHA B OATOH OykBe M
«B» < ¢X». JTO MOYXHO IPOBEDHTH 3KCIEePHMEHTAAbLHO, HAIPHMED, ¢
OOMOIOBIY TAKOI HOPOrpAMMEL:

sl:="nmapoBosz';
sl:="nmaposo3a’ s2:="napoxon';

s2:='napoxoa' if sl<s2 then
ecny sl<s2 wTo write(sl, '<', s2)
BHIBOZ sS1, '<', s2 else
HHAYE if s1=52 then
econ sl=s2 mo write{sl, '=', s2)
BuiBOO sl, '=', s2 else
HHade write{sl, '>', s82);
BHBOO sl, '>', s2
BCEa
BCE

Ho oTKyza KOMIOLIOTED +<3HAET», UTO TaKoe aAJAPABHUTHRIA DOpA-
Aor? ORABBIBAETCHA, NPA CPABHEHHH HCIOJB3YIOTCA KOZEI CHMBOJIOR
(rcmoMHUTe MaTepuan yueSHHKA AAA 8 raacca). B COBpeMeHHEIX KO-
AWPOBKAX M pYCCKHE, W AHTJIHiiCKHe OYKBH pacmoosoMeHE B aadapuT-
HOM TMOpPAZKe, T. €. KoJ OYVKBHE <B» MeHBINE, 9eM KOA OVKBEL ¢X».

E C nomowsld Nporpammbl CPaBsHATE Napbl CHOB M COSNZATE BbiBOALI:
nap - napk Nap - nap steam - MNap
Steam - steam 5Steam - Steam

He vcnonkays nporpammy, cpasHWTe napel CNoB:

napra — napk MApta — Mapk CNAM - Spam
MOMTA — spam MO04ta - MOMTa noyTA - Post
55 - 66 9 - 128

MocumeonsHaa o6paborka cTpok

Jdna roro arofel pafoTaTh ¢ OTAENLHEIMM CHMBOJIAMHA CTPOKHA, K HHM
ofpamialoTcA TAK Ke, KaK K 3JIEeMEeATAM MACCHBA: B KEAJPATHHIX
CKOGKAX 3aIHCBIBAIOT HOMED HYXXHOTO cHMBoJa. Hampumep, Tak MOMK-
HO HM3MEHHTH YeTREPTHIN CHMBOJN CTPOKH HA <as (KOHEUYHO, AJNHHA
CTPOKHM JOJKHA OLITL He MeHee UYeTLIPEX CHMEBOJIOB):

s(d4]:= 'a’ s[d]l:='a’;

IIpuBegéM nOporpaMMy, KOTOpPaA BBOJHT CTPOKY ¢ KJABHATYDHI,
3aMeHseT B Hel Bce OYKBBHI «»* HA OYKBHI «€» U BBIBOJAT MOJYUEH-
HYI0 CTPOKY HA 3KpaH:




CyMBONbHbIE CTPOKW m

anr 3ameHa > Ha € program Replace;
HAY var s: string:;
anuT S i: integer;
BHECH 'BEenuTe CTPOKy: ' bagin
BBOO s writeln('Beeonure cTpoky'}:
ex i readln (s):
Bu gna i or 1 »mo muH (s) for i:=1 to length(s) do
ecm s[i]="s" if s(i]='s"' then
o s[i]:='e’ sli]:="e";
Bace writeln(s}
xo, and.
BHBOA 3
KOH
B onxae
By Eass i or 1 mo namH({S) for i:=1 to length(s) do
X

MH nepeﬁnpaeu BCE CHMBOJBI CTPOKH ¢ OEPBOro A0 OOCJIeaHEero, H

ecnin ouepegHoll cuMBOoaA — OYKBa «2», AeNaeM 3aMeHy:

ecmu s[i]l="»' if s[i]='3' then
o s[i]:="e' sl(i]:="e";

BcCe

BcnoMHuTe, Yem OTAM4HAeTCH 3anuck s='e' OT 3anuck s:='e'.

3anuwmnTe peweHMe 9TON 3aaadYn, UCNONb3yA uvkn noxa (while).

Onepauum CO CTpOKamu

OnepaTop + MNCOORL3IVETCA AJNA <«CHOMeHHA» (oibegHHEHHSH, clel-
JeHHA) CTPOK, 2TA OOepAlMA MHOrJ2 HASHIBACTCH KOHKATCHAIMEH.
Hanpumep:

sl:="'llpueeT’
gs2:='Bacsa'
s:=s1 + ', ' + s2 + "!"

3ieck H Jjajlee CUHTAEM, YTO B NpOrpaMMeé OOBABAECHBI CTPOKOBEIE

(IMTEepHBE) MepeMeHHEIE 5, sl H 52,




n MporpamMnposaHue

3anuiLuTe B TETPaOW, Kakoe 3Hayenuwe ByneT UMETb NepemMeHHas s noc-
ne BbINOAHEHWA 3TOre ¢parmMenTa nporpaMmul. lposepsTe oTBET ¢ NO-
MOWLBIO KOMNBIOTEPA.

Ona ofpaboTEH CTPOK OOLIMHO HCEIOJAL3YIOT TOTOBEIE BCIIOMOTA-
TeJbHEIE AJTOPHTME M3 OHUOGJIHOTEKHM S3BIKA NPOrPAMMHADOBAHHA ——
Npoueaypbel ¥ GyHKUAA. Pasamume MeXAY HAMH COCTOHT B TOM, 4YTO
Oponenypa N3MeHAET NePefaHHYy0 €# CTPOKY, & (YHKOHA Bo3Bpalnaer
pesyjbTaT — HOBOE 3HaYeHHe, — He HIMEHHA HCXOIHYIC CTDPOKY.

Hna Toro 4ToOBl BBIAEJNHTH YACTHh CTPOKH (TOZCTPOKY), B AJro-
PUTMHYECKOM fA3BIKE OpHMEHAeTcA OONepanHdA IOJYIeHHs cpesa {aHra.
slicing). Hanpumep, s{3:7] o3HAauUaeT «CHEMBOJB CTPOKH 8 ¢ 3-ro mno
T-it BRIOYNTEABbHO». B Ilackane anA sTOr0 ucooabsyerca GyHRUNA
COpY, OHA NPUHHMAET TPH nmapaMeTpa: MMA CTPOKH, HOMeD HAYAIL-
HOTO CHMBOJIA H KoJatiiecmeo cumeonros. 06a cileaywoiunx ¢pparvMeHTa
KOIOADYIOT B CTPOKY S1 CHMBOJIEI CTPOKM S ¢ 3-To no 7-#1 {Bcero §

CAMBOJIORB):
5:="123456789" §:='123456789";
5l:=5[3:7] sl:=copy(s,3,5);

JanuuuTe B TeTpagM, Kakoe 3HadeHwe Oyper uMeTb nepeMeHHas sl
nOCAe BLINOAHEHWA 3TOro ¢parMeHTa nporpammel. [posepsTe OTBET C
NOMOLULIC KOMMbIOTEPA.

JJIA ymaleHHA YACTH CTPOKH HYJKHO BEISBATH CTAHZAPTHYIO IIPO-
HeAYPY, YKA3aB AMA CTPOKH, HOMED HAYAJBHOIC CHMBOJA H YHCJO
YAANSEMBIX CHMBOJIOR:

s5:='123456789" s:="'123456789";
yoanMre {s, 3, ©) delete{s, 3, ©});

3anwwnTe B TETPaOM, kakoe 3HadeHwe OGyaeT WMeTb NepeMeHHasa s
nocne BbINOAHEHWA 3TOre ¢parMeHTa nporpammbl. MNpoBepbTe OTBET ©
NOMOLLLIC KOMMbIOTEPA.

IIpn BeTABKEe CHMBOJICB IIPOIEAYpe OepedaloT BCTABIAeMBIi cpar-
MEHT, HMA HCXOAHON CTPOKH M HOMEp CHMBOJA, ¢ KOTOPOTO HA4YIH-
HAETCA BCTABKA:

s:= '123456789° s:= '123456789";
BCcTaBsuTh ('ABC', =, 3) insert ('ABC", s, 3):

3anuumnte B8 TeTpaau, Kakoe 3HaueHue OyneT UMEeTb nepemeHHas s
NOCRE BBINOAHEHWSt 3TOrO (parMeHTa nporpammel. poesepsTe oTEET C
NOMOLLIBID KOMALIOTEPA.




CWMBORbHBbIE CTPOKK W

Mcnone3aya TONbLKO ONepadvid BbiASNeHWA MNOACTPOKM W «CIOXEHWA»
CTPOK, NOCTPOWTE W3 CTPOKWU

si1="unpopmarmura’

Kak MoxHO Sonbwe CNOB pycckoro Asbika. MNocrapaiTech UCNONLIOBATb
HaWMeHblUEE BO3MOXHOE 4Yucno onepauunii. MpoBepeTe BalK pelueHs
¢ NOMOLWbIO MNPOrPaMMbI.

NpueennTe HECKORBLKO CNOCOGOB MOCTPOEHWA GTPOKMK
'A. CeMEHOB'

M3 CTPOKM

g:="Cem&HOB AHIpen'

Kakoit n3 Hux nyuwe? Kak Bbl cpasHuBann 5TW cnocobbl?

Mouck B CUMBONbHbIX CTpokax

CyniecTBYIOT (PYHKIMH LA NOACKA IMOACTPOKH (M OTAECNBHOIO CHMBO-
na) B cTpoke. M HYRHO OepeZaTh 00pasel I8 TONCKA M CTPOKY,
B KOTOpPOil HALO HCKATEH:

s:='3pecr Oun Baca.' s:='3nece Oun Baca.';
n:=nozuuma ('c’, s) n:=pos{'c', s);
ecau n>0 wTo if n>0 then

BBON 'HoMmMep cmusona ', n write('Homep cumeona ', n)
MHaYe else

BHBOL 'CHMMBON He HaWneH,.' write ('CuMBON He HaWIeH.'):
BCE

MyAKNUA NO0SMLMs BOIBpAI&aeT Helioe UHCIO0 — HOMep CHMBOJA,

¢ KOTOpOro HayHHaeTca obpasel (6ykBa «C») B cTpoke s. Ecau olpa-
3el BCTPEYAETCHA B CTPOKE HECHOJBKO pa3d, (GPYHKOUA HAXOAWUT NepBBIH
3 #ux. B aseike IMackanb ¢pyHroma pos (oT aHria. position — no-
3UOuA, pacliolciKeHHe) pafloraer TOUHO TaK JXe,

BLIACHUTE 3KCNEPUMEHTANbLHO, KaKkoe 3HA4YeHWe BO3Bpawaer dyHKUMA E
nozMuua (pos), ecnw obfpasey AR NOUCKA He HaWneH B CTPOKe.

Kak MOXHO HalTh BTOpYYO OYKBY «Cr» C HAuana CTPOKU?

BeoanTCA CTPOKA, B KOTOPOA CHakana 3anucaHa daMmunua 4Yenceeka,
a sarem yepes npoben — ero UmA, Hanpumep 'CeMéHOB AHIpel'.
3anuwmKTe cnepaTtopbl, KOTOPLIE MO3BOJAIOT:

a) HailTu Homep npobena, pazpenanowero GamMuaio 1 \UMA, U 3aNUCaTb

ero B NEPeMeHHYI0 p;

6) BLIAENUTE W3 CTPOKKW PaMUAWKD U 3anMcaThk €& B nepeMmeHnyio fam;
B} BLIACNNTL M3 CTPOKW WMS M JANMCETb €ro B NepeMeHHYI0 name;

r} npunucarte nepen damunueid nepeyio GykBy MMeHM, Touky ¥ npoben.




n MpOrpaMMMPOBaHne

-

Mpeo6Gpa3oBaHnsa «CTPOKa « YUCNO»

MHOTAa CUMBONbHEA CTPOKA, KOTOPas nepeaasTcs NpPorpamMme, COAEPXUT
3anuck 4ucna. C TAKUM 3HAYEHWEM HENL3R BHINOMHATL apUpMETUHECKUe
onepaury, NOTOMY NTO 3TO CUMEOLI, @ HE YWCRO.

Yemy OyOyT paBHB 3HAYEHWS NEPEMEHHLIX NI W S NOCNEe BLINONHEHWA
aTux koMarnn? Kak HyXHO OOBbRBUTbL 3TW NepemMeHHbie B nporpamme?

= 12 + 34;
='12" 4+ '34°7;

Ana Toro 4robbl ¢ 4aHHBIMM MOXHO ObIMO BHINOAHATE BBIMMCAEHWUA, HYX-
HO NpeofpascBaTb YWCNO, 3anNMCAHHOE B BUAE LEN0YKW CUMBOROB, B 4MC-
NOBOE 3HaueHwe. LA 3Toro B anropuTMUYECKOM A3LIKE E€CTb CTaHAapTHLIE
GyHKUMN:

JCT_B_eN — NEPEBOAVT CTPOKY B LUENOE YUCAO;
m_n_nam — nepepogUT CTPOKY B BEWECTBEHHOE YMCRO.

Paabepém TakoW npumep:

JuT s, men N, nxor OK
s:='123"
N:= nour B nen(s, OK) | N = 123
ecn He OK wo
BEBOLO '"Ommbral'’
BCe

CTpoky He Bcerga MOXHO npeolpa3oBaTh B YWMCNO (HANPUMEp, eChu B
Hei comepxarca GykBbl). MO3ITOMY (PyHKUMA JIUT B LIEJ WUCNONL3YET BTO-
poOM NapaMmeTp — NOrMYECKYI0 NepemeHHylo OK. (DYHKLMA 3anvcLiBaeT B 3Ty
NEpPeMEHHYIC NOTUYeckoe 3Hayedue ma («UCTWHa»), ecnu onepaums JaKoH-
4YWMIAChk YCNEWHO, U HeT (noxs), echv npovaowna owudka.

HayynTe npMBeaéHHLIA (hparMeHT NPorpaMMbl M BoIACHWUTE, Kak O0bAB-
RAETCHA NCrMYEcKan NepeMeHHas.

A BOT NpuMep UCNCNL3CBAHWA GYHKUMKM JIUT B _BEI

nur s, sem X, mor OK
5:='123.45%6";
X:=mur_B_Bem(s, OK) | X = 123.45¢6
ecn He OK mTo
BHBOA 'Omubral!’
BCe




CuMBONbHLIE CTPOKU w

Kakune mna a3TMx CTPOK MOXHC npeobpazosath 8 UENQe YMCAO, Kakve —
B BELECTBEHHOE?

a) '45'; 6) '5p.'; B) '14.5'; ry '14;5+; a) 'tu1s4r;
e) '543.0'; x) '(30).

ObpatHoe npeoHpa3osaHVe (M3 YMCNA 8 CTPOKY) BO3MOXHO BCerna:

N:=123

s:=uesn_B_JnurT (N) | s='123"

X:=123.456

s:=Bell_B_JMUT (X) | 3='123.456"

NayunTe npueenSHHeIR ¢GpParMeHT NporpaMmbl M BbIACHWUTE, Kak Ha3bl- o

BAIOTCA (ByHKUMWM ANA NPeofpasosaHrs uenorQo YnCna U BeWECTBeHHORO
SUCNA B CMMBOMBHYIO CTPOKY.

B s3vike Mackane cTpoxka npecBpa3yeTcA 8 YACAO {LUENOE WNKU BELUEeCT-
BEHHOE) C NOMOLLBI0 Npoueayps val:

var r: integer;

s:='123";

val({s, N, r); {N=123}
5:="123.456";

val{s, X, r); {X=123.45%}

TpeTnii napameTp r cnyxXut gns Toro, 4tobbl onpegennTk, Gbina nwn
owubka. Ecnv nocne sbiaoBa npouenypbl val 3HaYeHWe r pPaBHO HYNIQ, TG
owunbkn He GbINO, MHa1Ye B MEPEeMEHHYI0 &' 3arnuchLIBACTCA HOMEpD Nepaoro
OWKMBOYHOTD CUMBONA.

MNpeo6GpazoBaHve YMCRA B CTPOKY BHINONHAET npouenypa str:

n:=123;

str(N, s); {s='123"}
x:=123.456;

str(X, s): {s='1.234560E+002"}
str(X:10:3, s); {(s=' 123.456"}

Mo yMONYEHWIO BELLECTBEHHLIE 4MCHA 3anvCLIBAIOTCA B HayvyHoM op-
mate ('1.234560E+002' o3nauaeT 1,23456- 10%). B nocnenHen crpoke Npu-
Mepa WCnonb3yeTcs (GOoPMaTHLIA BLIBOA,: 2anuch X:10:3 oaHa4aeT <BbIBECTH
yucno B 10 noznumax ¢ Tpemsa 3Hakamu B ApoGHOW 4acTu».




n MNporpaMmMmupoBanme

BriBOAbI

CEMEBOJALHAf CTPOKA — 2T0 NOCJAELOBATEILHOCTh CHMEBOJIORE,
JnHHA CTPOKH — 5TO KOJHYECTBO CHMBOJOE B CTDOKE,
IMoacTpoka — »TO YACTh CHMBOJBHOH CTPOKH.

IIpr o6palneHEH K OTAEJBHOMY CHMBOJIY CTPOKH €ro HOMep 3a-
NHCHIBAKT B KBAAPATHLIX CKOOKAX,

3HaK ¢<+» OpH pafore C¢O CTPOKAMH OzHau&eT Oo6LeIHHeHHe
CTPOK.

Haa o6paboTKH CHMBOJABHBIX CTPOK HCIOJIB3YIOT BCIOMOTATEIbLHBIE
aJITOPMTMEBI CTAHAAPTHON OGubamoTeKH — nponeaypel U PYEKIAH,
Ilponeavpa HaMeHAerT NEepeAaHHVIO €M CTPOKY, a4 GPVHKIHMHE BO3-
BpalllaeT pes3yjibTar — HOBOE 3HAUEHHE, He M3MEHAA HCXOZHYIO
CTPOKY.

OYHKIHHN NOHNCKA OOACTPOKH BO3BPANIAIOT HOMEpP CHMBOJA, ¢ KO-
TOPOrO HAYHHAETCH NOACTPOKA, wanu (0 B caydae HeyzadH.
CTpoKy MOMKHO npeofpazoBaTh B UHCI0 AJA TOTC, YTOOB! 3aTeM
BRIIOJIHATE € HUM BEIYHCAEHUS, UHCI0 MOMHO npeoGpasoBaTh B
CHMBOJILHYIO CTDOKY.

HapucyiiTe B TeTpaaM WHTENNEKT-KapTy 3Toro naparpadga.

Bonpochkl 1 3afiaHng

1.

2.
3.
4,

5.
6.

Bo MBOrnx #3pKax NIPOTPAMMHPOBAHHA MOMKHO MNCIOJB3OBATH
MAaCCHBRI CHMBOJIOE, T. €. MAaCCHBBLI, KaRIBIH 3JIEMEeHT KOTO-
PRIX — OIMH CHMEBOJ. HeM OTJIHUYACTCHA CTPOKA OT MACCHBA CHM-
BOJIOB?

YeMm oTnpdgaeTcA AeCTEME OIEpPATOpA + NS 4YHCEN H OIS CHM-
BOJILHRIX CTPOK?

Moxuo au oboiiruck ez cragiaprHoll GYHKOWH AR BCTABKH
noacrpoxku? HEeau ga, To teM eé MOMHO 3aMEHHTh?

Kak onpezennTh, 4TO IpPH NOMCKE B CTpoKe oOpasen He Haiigen?
Karx 0p! BB HCKAAW OEPBEIH CAMBOJ «C» ¢ KOHOA CTPOKH?
BrimoJiHHTe 0 YKA3AHAK VUYHTENd 3afaHuA B pabouedl Terpazm.

MpakTvueckue paboTu

BRINOJHKHTE HDpaKTHYECKHe paboThi:

Ne12 «IlocumBoabHas o6GpaboTka CTPOK»;
MNe 13 «O6paborra cTPOK. DYHKIHA,
Ne 14 «IIpeo6pasoBaHUA ~CTPOKA <> THCIO ».
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§ 20
O6paboTka maccusos

Knwoueante cnoea:

* MaccHB ® BRIXOXN 38 I'PAHHIIEI MaCcCHBA
®* MepecTaHOBKA JJIEMEHTOB ¢ JIHHeHHBH DOHCK
¢ BCOIOMOTATENBHAA IIepeMeH- ¢ COPTHPOBESA

HadA

CoBpeMeHHBIe KOMNBLIOTEPEI paGoTaloT ¢ OrPOMHEIMH MACCHMBAMH JAaH-
HuX. IIpu aTOM pasMep OpOTpPaMMEI HE 3aBHCHT OT padMepa MAacCHBa:
MOXHO HAIMCATE O4eHb KOPOTKYK) OPOTPAMMY, KoTopaA 00pafaTeiBaeT
MIWITHAPALL YACENT,

Hs xypca 8 kiacca Bl Y)Ke sHaeTe, KaK HAWTH CyMMy 2/1eMeHTOB
MACCHMEA M €ro MaKCHMAJLHEIHE (MHHHMAJLHEIHA) 2JIeMEHT, OIpedeNduTh
KOJHIECTBO IJIEMEHTOB, VAOBJIETBODAIINNX YCJIOBHIO. B sToM mapa-
rpade MBI MIYyINM HEKOTODEIe OoJiee CIIOKHEIE AJTOPHTMEL.

BCcnomMHWMTE W 3anvwmTe B TeTpamb, Kak:

0GBLABUTE LENOYUGAEHHLIA MacGUE M3 N 3NeMeHToR;

3anN0NHUTE MaccuB HyNaMu;

3anofHWTE MacCWB HaTypanbHbiMK YvcnaMu ot 1 no N;
3aNONHWTE MACCUB CAyYailHBIMKM wvcnamn B awanasone [50, 100];
HaWTK CyMMY 3HA4eHWA BCEX JNeMEHTOB MAacCHBa;

HaATH CyMMY 3JHAYEHUA YETHBbIX 3NEMEHTOER MACCKUBa;

HaNTH KONWMECTBO OTPMUATENbHLIX SNEMEHTOB MaCCUBA;

HaliTU MaKCHMasnbHBIIA 3NeMEeHT Maccuvea.

MNepecTaHOBKa NMeMEHTOR MaccunBa

Bo Muorux Jajgavyax HYXHO IIepecTaBIAATE I3N€MEHThHI MAaCCHEBA, T. ¢,
Tpeﬁye'rca MEeHJAThE MEeCTAMH 3Ha4YeHHA IBYX AYeeK OaMATH.

MpepcraeeTe cebe, uTO B KOoelHON 4allke HANWT COK, a4 B CTakaHe —
kode, U Bol xoTuTe, 4ToOLl Obing HaoBopoT YTo B caenaeTe?

BepréMca K OporpaMMApoBAHHIO. UT00R HOMEHATH MECTAMH 3HA-
YeHHA JBYX HEPEMCHHBIX — a H b, HY}KHO HCHOJB30BATL TPETHIO
OepeMeHHYIO TOTO Ke THIOA:

c:=a Ci=a;
+=h a:=b;
b:=c b:=c;




n flporpamMuposaHne

TlepecTanoBxa JBYX oIeMeHTOB MaccuBa, Hampumep Af[i] u A[k],
BRINIOJHAETCA TAK JKe:

c:=A[1i] c:=A[i];
Alil:=Alk] Ali]l:=Al(k]:
Alk]:=c Alk] :=c:

Tenmepk pacCMOTPHM HECKOJBKO 3aa4, B KOTODHEIX Tpelyerca me-
PECTABUTE BJIEMEHTHl MACCHBA B APYroM HOPAIKE.

3amaga 1. MaccuB A COAEpKAT YETHOE KOJHYECTBO BJIEMEHTOB N.
Hy>xHO NOMEHATHP MECTAMH NapPhl COCEJHAX SJIEMEHTOB: HEePBHRH co
BTOPHIM, TPpeTHH — ¢ 4eTBEpPTHBIM M T. A. (puc. 4.1).

1 2 3 4 N-1 N
| 7 [ 12 | 8 [ 5 | | 40 | 23 |
1 2 3 4 l' _____ N-1 N
| 12 [ 7 | 5 | 38 | | 23 | 40 |
Pwuc. 4.1
0 C KakuMm 3NeMEeHTOM HYXHO NOMEHATb MecTaMmM anemedT A[i]? 3asBu-

CUT N Bawl OTBET OT CBOWMCTB uyicha i?

Cepreid Hanucan Takoi anrOpuTM ANA peleHnA 33A34K 1:

HU onsa 1 or 1 mo N
noMeHATs MecTamMM A[i] m A[i+l]
xn

BeinonHnTe ero BpyuHyio ana maccwsa {1, 2, 3, 4} (N = 4). O6bacHuTe
pesyneTat. Hahaute ownbkn 8 3TOM anroputMe.

O6paTuTe BHUMAHAE, 4YTO HA [NOCHSAHEM IIMare IUKIa MBI Oy-
JeM MeHATh MecTaMM 3jJeMeHT A[N] ¢ HecVINeCTBVIOUIUM JJIeMeH-
ToM A[N+1]. 9TOo BEI30BET OMIMOKY, KOTOpasa HASELIBAETCHA BHIXOA 3a
rpaEHOLI MaccuBa. Ho pake ecad HM3MeHHTE HamboJbIIee 3HAYEHHE
mepeMeRHOM IMKJIa Ha N-1, mporpamma Bcé paBrO Oyaer paborars
HEeNPABHABHO, T. €. OPABEAST K HeBepHoMY peirieHH0 sagauu 1. Ilo-
AYYHATCH, 4YTO NEpBLIA 271¢MeET IPOCTO «IlepeedeTs HA MECTO IOCHen-
HETO.
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Ina Toro urobel MCOPABUTH IPOrpaAMMY, HYM{HO H3MEHATEH Iepe-
MEeHHYI i ¢ marom 2:

HU gnsa 1 or 1 mo N-1 mar 2 i:i=1;
ci=A[i] while i<N do begin
Afi] :=A[i+1] c:=A[i};
Ali+l] :=c A(i):=A[i+1];
xo A[i+1] :=c;
i:=i+2
end;

Pemenne na Asnike Ilackane moayumnock HeMHoro 0ojiee ciioik-
HHIM, IOTOMY YTO B 2TOM fSBIKE€ MOMHO HSMEHATH NEPEeMEHHYK IUK-
Ja ToapKo ¢ maroM 1 wau -1, a HaM Hymen mar 2. B sroii cu-
TYAUUHA MOMKHO, HANPHAMeD, HCIOAL3OBATH IHKJ ¢ YCHOBHEM (I[HKJ
while).

Mpepnoxure Apyroe peleHve 9TOW 3aaa4v, 3anUCaB HYKHBIE OnepaTopll
8 TEnNe uukna.

HI ana 1 or 2 mo N mar 2 i:=2;
. while i<=N do begin
end;

PeBepc maccuBa

3apgaga 2. Tpefyerca BBIIONHUTE PeBepPc MACCHMEBA, T. ¢, TePECTABHATH
JJeMeéHThl MACCHEBA B OGDB,THOM nopaaxe, Tak YTOORI HepBHf:I 3JIeMEeHT

cTajq OOCAeAHMM, a NocaegHuii — nepBwiM (pnc. 4.2).
2 N-1 N
{ 7 | 12 | s | | 84 | 40 | 238 |
1 2 !:____ N-1 N
| 28 | 40 [ 3 | | s | 12 | 17 |
Puc. 4.2

C KakuMm 3NeMeHTOM HYXHO AOMEeHATb MecTamu 3nemeHt A[1]7 Dne-
MeHT A[2]7? 3nement A[i]7?

Ecnu vHgexkc nepeoro anemeHTa & nape yeenndveaeTcs Ha 1, a vHaekc
BTOPOr0 2NeMEHTA YMEeHBLLWAeTCA HA 1, 4TO MOXHO CKAa3aTbk 0 CYMMe
MHOEKCOB 3THUX INEeMeHTOoB?

7

157




n MporpamMupoBaHne

B aroil gazaue cymMMa MHIEKCOB 9/eMeHTOB, YUACTBYOMHX B 06-
MeHe, AJIE BCeX NMap pasHa N+1, HOSTOMY 3JeMeHT ¢ HOMepOoM i f0J-
JeH MEeHATLCA MecTaMH¥ ¢ (N+1-i)-M 3JIeMeHTOM.

BoinonHvTe BpYYHYD cneayiowuwid anropyutM ona maccuea {1, 2, 3, 4}
(N = 4). ObvsicHuTe peaynbTar. HalauTe OwWOKM B 3TOM anropuTMme
{(noueMy oH He pewaer aagady 27).

HO g i o7 1 go N
MoMEeHATE MecTamu A[i] m A[N+1-i)]
X

IixAa Toro 9To6el He BHIMOJHATH peBepc ABAKAERI, HYXXKHO OCTAHO-
BHTH IMKJ Ha CepeAdHe MACCHBA:

Ho ana 1 or 1 mo div{N, 2)
[IOMeHATs MecTamm Ali] u A[N+1-i]
44

3anuumTte B TETpaau ONepatopbl, KOTOPLIE HYXHO A006aBUTEL B TEno uwK-
na. Ana obmeHa UCNoNb3ayWTe BCNOMOraresbHylo NepeMeHHylo .

#y gans 1 or 1 mo div(N, 2) for i:=1 to N div 2 do begin

K1 end;

3anuwmTe B TETpaaM Opyroe peleHWe 3adadM pesepca Maccuea, KO-
TOROE WCNONL3YET UUKN C ycnosuem (noxa, while).

JinHeliHbIi NOUMCK B Maccuee

O4eHb 4acTo TpebGyeTca HaWTW B MaCCHMBE 3ajlaHHOE 3HAaYeHWe Mnk onpege-
AUTb, YTO ero Tam HeT. nA 3TOro HYXHO NPOCMOTRETL BCE INEMEHTh Mac-
CWUBAa C NepBOro Ao nocnegHero. Kak Tonbko Gyner HaineH anemeHT, pasHbiil
JANAHHOMY 3HAYEHWID X, HAO0 3aBepIUWMTL UMK M BLIBECTW Pe3YNeTaT. Takoni
NOMCK Ha3LIBAETCA JIMHEMHBIM.

0 Ckonbko onepauuin CpaeHeHUA NPUAETCA BLINONHUTL, €Cin B MaccuBee
N anemeHToB? B Kakom cny4ae KONM4ecTBO CpaBHeHWid Gyoer HawmeHb-
wum? HanbBonbuwmm?
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Kars TopONHUNACke M Hanvucana Taxon anroputM JWUHERAHOro NOWCKA:

i:=1

HU noxka A[i]<>X
i:=i+1

x11

suBog 'A[',1,']1=',%

MpoBepeTe: NPaBvNbHO AW cpaboTaeT anropyuTM, eClY UCKaTb B Maccuee
{1, 2, 3} wwcno 2?7 Yvcno 47

STOT anropvtM Xopowo padoTaeT, eChM HYXHblA 3NEMEHT B MacCHBe
€CTb, OAHAKO NpvBeaET K owwbke, ecnyv Takoro snNeMeHTa HeT, — NONY4YUTCH
3auuKiBaHne KU BbiXO4 3a rpaHvlbl MAcCcHBa. Y1061 3TOrO He npov3aowno,
B YCNOBWE HYXHO A00aBMTe ewé ogHo orpaHwdeHde: i <= N. Ecnw noche
OKOHYEHMS LMKNa 3TO YCAOBUE HAPYILEHO, 3TO 03Ha4aeT, 4To noucK Gbin
HEYAAYHBIM — 3JJIEMEHTA HeT:

i:=1 1:=1;

HIX noxa 1<=N m A[i]<>»X while (i<=N) and (A[i]1<>X}) do
i:=i+1 i:=1i41;

xIx if i<=N then

ecmm i<=N wo write('A[', i, '1=', X}
BuiBOO 'A[',1i,']=',% else

HMHade write ('He Hammm!');
BHBONO 'He Hammm!'

BCe

B cnoxHom ycnosmm 1 <= N x A[i]<> X nepebM AOMKHO NPOBEpPATL-
CA MMEHHO OTHOWeHWe i <= N. Ecnu nepeas 4acTb yCNOBWUHA, COEAWHEHHOTO
C MOMOWLID onepauun KM, noxHa, TO BTOPas 4acTe HE BbLMUCIASTCA — yXke
NOHATHO, 4TO BCE yCrnoBue NOXHO. Aeno B TOM, 410, ecnn i > N, nposep-
Kd ycncBus A[i] <> X npUBOOMT K BLIXOAY 3a rPaHMUBI MAccHBa, W
NPOrpaMMa MOXeT 3aBEepLUMTLCA ABAPWUIHO.

BoamoxeH eWwE ooMH NOXOA K PEelleHuIo 3TOW 3a4a4v: MCNONbaysa LMK
€ NepeMeHHol, nepebpaTb BCE 3NEMEHTbl MACCUBA M JOCPOYMHO 33aBEepLUUTh
uMKS, eCAM HanaeHo Tpebyemoe 3HavYeHWe:

nx:= nX:=0;
HO anx i or 1 no N for i:=1 to N do
ecau A[i]=X mo if A[i]=X then begin
n¥:=1i nx:=i;
BHXOI break
BCe end;
xu if n¥X>0 then
ecmn nX>0 To write ('A[', nX, ']l=', X}
Bueon 'A(', nX, ']J=', X else
MHAYG write('He Hxawmm!')y;
BuBOn 'He nammm!'’
BCQ




n Mporpammuposanne

AnA BbIX0Aa M3 UMKNA UCNONLIYETCH ONeparop BHXOnN (8 MNackane —
break), HOMep HaOEHHOrO aneMeHTa COXpaHAeTcs B nepemeHHor nX. Ecnwm
€& 3Ha4YeHWe OCTanOCh PABHLIM HYMO (HE M3MEHWNOCE B XOAE€ BLINORHEHWA
uMKna), TO B MACCWBE HET 3N1eMeHTa, pasHoro X.

CopTupoeka MaccMBOB

0 CopTHpoBKA — 3TC pPACCTAHOBKA HI€MEHTOB CHOHCKA (MAacCHBa) B
3aJaHHOM OOPAAKe.

BoaHiikaeT ecTecTBeHHHI BOOPOC: 3a4YeM COPTHPOBATE JaHHBIe? Ha
HEero JIeTKO OTBETHTh, BCIIOMHHE, HAOPHAMED, pafoTy co cJIoBapAMH:
COPTHPOBKa c¢JOB 1o adbasuTy objderuaer MNoMcx HYXHOA wnHbOD-
Malun.,

Jaa uncen oOGKIYHO HCOOJAB3VIOT COPTHPOBKY IO BO3PACTAHHIO
(rasrABIA caenyIOmMHi 3AeMeHT OOJBIIE NPEJBISVILIET0) HIH YOLIBA-
HHIO (CAEAYIONIMIA 3JeMEHT MEeHBIOe Nnpeabiayniero). Ecam B maccuee
€CTh OAWHAKOBHIE 3JeMEHThl, HX MOXKHO PACCTABHMTH II0 HeyOLIBAHHIO
(KavkaRlil cienyIOHii 271eMeHT He MeHbIIe NpeILIAVIIETrQ) WM He-
BO3PACTAHHIO.

MaTeMaTHKH M OPOrPAMMHCTEL H300peNlH MHOMKECTBO cnocofoB
cOpTUPOBRKM. B nenoMm MX MOKHO pasiejHTh Ha ABe rpynnosl: 1) mpoc-
ThIe, HO MeAJIeHHO paboratonive (Ha 60OJBIOMX MAacCHBaxX), M 2) CIOK-
HEle, HO OBICTpEIE.

ME H3yYHM OZMH H3 OPOCTHEIX METOAOE, KOTODHIH HasgkiBaercs
meTonoMm Beibopa. Haa npumepa OyaeM paccMaTpHBATE COPTHPORKY
0o Bo3pacTaHu (HeyOGBIBAHHIO).

0 MpeAnonoXuM, 4TO Mbl HALLTK MHUHUMANLHLIA 3REMeHT maccwsa. [oe oH
AOMXKEH pa3sMellaTeCsl B OTCOPTMPOBAHHOM MaccHBe?

3annwute B TeTpaay ¢parMeHT NporpamMMbl GnNA MOMCKA HOMEpPA MW-
HUManbHOTO 3NleMeHTa Maccuea.

Jna toro 4rofbl IOCTABUTL HA MECTO MHHHMAJNLHEBIN 2JIeMeHT,
ME OPOCTO [OMEHAEM erQo MeCTAMH ¢ IePBEIM 2JI€eMEeHTOM MACCHBA.

3anuwuTte B TeTpaan GparMeHT NPOrPaMMbl, KOTOPbIA MEHSIET MECTAMK
anemeHTs A[l] w A[nMin]. WMcnonbsyiATe BCNOMOratenbHylo nepe-
MEHHYIO C.

Tlocne TOrc KAK MEl YCTAHOBHIH HA MECTO HepPBHEId (MHHMMAIL-
HBIiT) 9MeMEeHT, HAXOANM MHHHMAJNBHBEIM H3 OCTABIIMXCHA M CTABHM €TO




O6patoTka MaccCUBOB m

HA BTOPOE MECTO W T. J. IIOAHEIA aJrOPHMTM 3aNHMCHIBASTCH B BHJE

BAOXKCHHOTO IHKJ&.

HU ons i or 1 mo N-1

| mMmeMm MMEMMANBHEN cpenm Alil..A[N]

nMin:=i
B gnw j or i+l mo N
ec A[j]<A[nMin]
nMin:=j
BCe
K1t

o

| nepecraengem A(i] u A[nMin]

c:=A[1i]

A[i] :=A[nMin]

A[nMin] :=c
K3

Ha OepBOM IINA€é BHEINIHE'O OHEKJIA 3HAYECHHE i PaBHO 1, H MBI
CTABAM HA OEpPBOEe MECTO MHUHUMAJBHEBH 3JeMmeHT. Ha CJIeAVIOLIEM
mare 1 = 2, MB HIIeM MHUHMMAJBHELN 3J€eMEHT cpead BCeX, KpoMe

oepsoro, € T. A.

O6paTuTe BHHMaHHE, MTO BHEIIHEWMII NHUKJ BHNOJHAeTcA N-1 pas
{(a He N). Droroc AOCTATOYHO, IIOTOMY YTO ecad N-1 sJeMEeHTOB CTOAT

HA CBOHX MeCTax, TO IIOCJIe,[[HHﬁ
roro CBobOTHOrO MecTa AJA Hero
Pemmenne Ha saskike Ilackann

for i:=1 to N-1 do begin
nMin:=i;
for j:=i+l to N do

if A[jl1<A[nMin] then

c:=A[1]):
A(i]:=A[nMin];
A[nMin] :=c;

end;

HTO NONY4MTCH, €CAW BHEWHWA
Tonbko 1 pa3? Tonexko 3 pasa?

BeiBOADbI

¢ IJoMeHATE MecTAMH 3HAYEHHA ABYX SJEMEHTOB MACCHBA MOMKHO C
OOMOIILIK) BCHOMOTATEJLHOM IepeMeHHOE.

+ Brixoz 3a rpaHMIEL MAaccHBa — 3T0 obpamieHue K JIEMEHTY Mac-
CHUBA ¢ HECYIIECTBYIOMIUM HHACKCOM,

TOXKEe CTOHT HA CBOEM MecTe (Apy-
HeT).
BRITJIAANT TAK:

nMin:=j;

uvKn (No nepemedHHoi i) BLINONHWTBL

®




n MporpammMnpoBaHue

o Jmueifnulii moucKk — »T0 mepefop BceX JNIEMEHTOS MaccMBa A0
TeX IOp, HOKa He OygerT HalijeH HY>XKHHIH BJeMeHT HJIM He 3a-
KOHYMTCA MACCHB.

¢ CoprHpoBKA — 9TO PACCTAHOBKA AJIEMEHTOB CHOHCKA (MAacCcHBA) B
3aflaHHOM mopanke. Jlad unces 0OBIYHC MCIIOALIYIOT COPTHPOBKY
N0 BO3PACTAHHUIO (HeyOLIBAHHIO) MAHM YOLIBAHUIO (HEBO3pACTAHMIO).
JlagAEIe COPTHPYIOT AJA TOro, 4Tobbl YCKODHThL IIOCJAERYIOIIHIT
OOHUCK.

Hapucyiite B8 TeTpaaW MHTERNNEKT-KapTy 3Tere naparpada.

Bonpocs! 4 3apanun

1. Yro Takoe BHIXOHZ 3a rpadmnOobl Maccusa? Yro omacHee — uTeHMe
MM 3A0UCE AAHHEIX 334 TPaHMOAMM MaccuBa?

2. Ha kakoii maee OCHOBAH METOH COPTHPOBKH BRIGOpOM?

3. O0bsacHuTe, 3aYeM HYKEH BJIOKEHHEIH IMEKJA B AJITODHTME COpPTH-
POBKH.

4. Kak HyHO N3MEHHThL IIPOTPAMMY COPTHAPOBKH, YTOOH 2JIeMeHTEI
MaccHBa OBIIM OTCODPTHPOBAHEI MO YOBIBAHHIO?

5. BHIDOIHHATe O VKAa3AHHIO YUHTENdA 3aJaHua B paboueil TeTpaau.

MoaroTosbre coobwenne

a) «CopTupoBKa MeTONOM OY3HIPBKAa»
6) «CopTHpPOBKA METONOM BCTABKH»

NpakTuueckue padoToi

Bunmonaure npaxkTHYecKye paboTH:

Ne 15 <IepecraEoBKA 3JIeMEHTOB MACCHBA»;
N2 16 «JImaeiHEIl MONCK B MACCHBE» )

Ne 17 «Copruposka».

Q@ 521
MaTtpuybl (ABYMEpPHbIe MacCUBDL)

Kmovyensie cnoaa:

® MaTprua ® [NasHana AvaroHanb
® CcTpoKa + nofovyHas awaroHanb
¢ cTonbBey,




MaTtpuupbl (OByMEpPHbIE MaCCUBbI)

Y10 Takoe marpuubl?

MHorne nporpammbl paboTaioT C AaHHLIMU, OPraHM30BaHHbIMKW B Buae Tab-
niu. Hanpumep, npu cocrtaBneHum nporpammbl ONs1 Urpbl B KPECTUKN-HOMNKU
HY>XXHO 3anoOMMHAaTb COCTOSIHUE KaxAoh KNeTKn kKsaapartHoi nocku MOoxHO
NOCTYNUTb Tak: MyCTbIM KNeTkaM NpucBouTb kopd —1, knertke, roe CTOUT HO-
nuk, — kon O, a knetke c kpectukom — kop, 1. Torpa wvHdpopmaums O co-
CTOsiHUM nons MoxeT ObiTb 3anucaHa B Buae tabnuubl (puc. 4.3).

1 2 3
O X 1
O] X 2
O} X 3

Puc. 4.3

Takne T1abnuubl Ha3bIBAIOTCA MaTtpvuaMM WM ABYMEPHbIMU MaCCU-
BaMMm.

Martpuua — 310 NpsiMoyronbHas Tabnuua, COCTaBfeHHas U3 3NeMeHTOB
OfHOro Tvna (4ucen, CTpok u T. A4.).

Kaxabli aneMeHT marpuvupbl, B OTIM4ME OT SIMHENHOrNO Maccuea, uMmeert
OBa UHOEKCa — HOMep CTPOoku n Homep ctonbua. Ha pucyHke 4.3 cepbiM
$OHOM BblOENeH 3/IEMEHT, HaxoOALWMNCA Ha NepecevYeHnn BTOPOW CTPOKU U
Tpetbero crtonbua — A[2,3].

Onpenennte 3HadeHnsa anemeHtoB A[1l,2], A[2,1] wn A[3,3] Ha
puc. 4.3.

MaTtpuuy 4acTo HasbiBalOT ABYMEPHLIM MAacCUBOM, MNOTOMY HTO KaXAbln
3NeMeHT MaTpuubl MMEeeT OBa MHOeKca — HOMepa CTPOoKU u cTonbua.

Mpn obbsiBNEHUM MaTpul, yKasbiBalOT ABa Anana3oHa MHAEKCOB (Ons
CTPOK M CcTONOLOB):

uen N=3, M=4 const N=3; M=4;
uenra6 A[1:N,1:M] var A: array[l..N,1..M]
of integer;

KaxnoMy anemMeHTy martpuvubl MOXHO MpucBouTb Noboe 3Hayvenwe, no-
nyctumMoe anst BbI6paHHOro tuna LaHHbIX.

Nockonbky MHOEKCOB ABa, AJis1 3anOfIHEHUS MaTpulbl HYXXHO MUCNONL30-
BaTb BNOXEHHbI uMkn. [anee B npumepax 6ynemM cuutatb, 4TO OObSIBNEHa
maTtpuua n3 N CTpok m M ctonbuoB, a i U j — UEeNnoYNCNEHHbIE NEPEMEH-
Hble, 0603HavalLWwme NHOEKCbI CTPOkM n ctonbua. B atom npumepe marpuua
2anoNHAETCA CAy4YanHLIMYN “HUCNaMUN Y BE'SOOUTCHA Ha IKpaH:



MporpammMmunpoBanne

HI ansg i or 1 mo N for i:=1 to N do begin
HO anst j or 1 mo M for j:=1 to M do begin
Ali,jl:=irand (20, 80) Ali,j]l:=random(61)+20;
BelBOO A[i,]j]:3 write(A[i,j]:3)
KIL, end;
BEIBOIl HC writeln
KI1 end;

Takon xe OBOMHOMN UMK HYXHO MCNonb3oBaTb ons nepebopa Bcex ane-
MEHTOB MartpuLbl.

3annwuTe B TeTpaau ¢pparMeHT Nporpammbl, KOTOPLIN BLIMUCNSET CyMMY
BCEX 3J/IEMEHTOB MaTpulbl B NEPEMEHHON S.

3anuwunTte B TeTpaan ¢dparMeHT NporpamMmbl, KOTOPLIN BbIMUCNSET KOMU-
4YECTBO HEHYNEeBblX 3NEMEHTOB MaTpuubl B NEPEMEHHON k.

OOpaboTka 3anNnemMeHTOB MaTpuLibl

MokaxeMm, kak MOXHO obpaboTtarb (HanpuMep, CNOXWUTb) HEKOTOPLIE 3SIEMEH-
Tbl KBagparHoOW marpuubl A, coaepxauwenn N cTtpok n N cTtonbuos.

Onsa kBagpartHOW MaTpuubl MCNOAL3YIOT NOHATUA «FMaBHAA AWaroHasb»
(cepble knetkn Ha puc. 4.4, a) n «noboyHaa puaroHanb» (puc. 4.4, 6). Ha
puc. 4.4, B BblAENEHbI MaBHaa AunaroHanb U BCE 3NEMEHTbI NMoa HeW.

a) J) 8)

Puc. 4.4

MmaBHasa gwaroHanbs — 3710 anemeHtol A[1,1], A[2,2], ..., A[N,N],
T. €. 9IeMEHTbl, Y KOTOPbIX HOMEp CTPOKW paBeH HoMepy cTtonbua. Ons ne-
pebopa 3TUX 3NEeMEHTOB HYXEeH OOMH LUKN:

HO st 1 or 1 mo N for i:=1 to N dc
| paBoraem c {paboTaem c }
K11 end;



. MaTtpuubl (0BYMEPHBIE MaCCHBLI) @

3nemeHTt noBovHoiW pguaroHani — ato Af[l,N], A[2,N-1]., ...,
A[N,1l]. 3ameTum, NTO CyMMa HOMEPOB CTPOKW M cTonfua SN Kaxporo
anemeHTa pasHa N+1, noatoMy nonydaem Takoid uukn nepebopa:

HOo gnax i or 1 mo N for i:=1 to N do begin
| paBoraem ¢ A[i,N+1-1] {paGoTraem ¢ A[i,N+1-1i]}
Ko, end;

3anMwnte B TeTpaar hparMeHT NPOrPaMMbl, KOTOPbHA BHIMUCNAET CYyMMY
BCEX NEeMEHTOB MMABHOW AMAroHanNMU KBRAOPATHOW MaTpulbl B NepemeH-
HOW S.

3anvwure B TeTPaaw GPArMeHT NPOrpaMmbl, KOTOPLIA BBMWCARET KO-
ANHECTBC HEHYNEBLIX 3NEMEHTOB NOOOYHOW AWATCHaIM MaTPUMUK B Ne-
PEMEHHOA K.

B cnyyqae B) {(00paboTka BCEX SNEMEHTOB Ha IMaBHOW AWAroHann v nog,
HEA) HYXEH BAOXEHHLIA LMKN: HoMep cTpoku Oyget Mmenateca ot 1 po N, a

HOMEP CTOoNDUAa ONa KaXNOoA CTPpOoKWM i — oT 1 o
Ho ans i or 1 mo N for i:=1 to N do
BR ana j or 1 mo i for j:=1 to i do begin
| paGoraem ¢ A[i, 7] {paboraem ¢ A[i,]]}
Kt end
K

SanvwmnTte B TeTpaan ¢parMeHT NporpaMmel, KOTOPLIA BLHMUCARET CPef-
Hee apuPMEeTUHECKOR SNEeMEHTOB MaTpULbl, HaAXORAWMXCA HA MAaBHOW
AMArcHann 1 noga Hen.

Y7060 NEepecTaBuTb CTPOKM WAW CTONGLUbI, LOCTATOMHO OAHOTO LMKNA.
Hanpumep, nepectasuM CTPOKM 2 1 4, UCNONb3yA BCMOMOTATENbHYIO LENYIO
NePEeMEHHYIO C:

HQ Ansg j oF 1 mo M for j:=1 to M do
c:=A[2,7] c:=A[2,]];
A[2,3]:=A[4,]] Al2,31:=AIl4,31;
Al4,]]:=c A(4,]]:=c;

34 end;

3anvwmTe B TEeTpaan ¢parMeHT nporpammel, KOTOPLIA MNepecTaenser
cTonSubl MATPVLL ¢ MHASKCAMM 3 KU 4.,

BuiBOoAb!

¢ Marpuua — aT0 npaMmoyronbHag tabnuua, cOCTaBneHHaa U3 BNeMeH-
TOB OOHOrC TMNa (4Mcen, CTpoK n T. A.).

o Kaxablid 3nemMeHT mMaTpvubl MMeeT ABa MHOEKCA — HOMEepPa CTPOKW
un cronbua.
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e [NaBHan AMaroHanb KBaAPATHON Matpvubl — 3T0 BNEMEHThl, Y KOTO-
PbIX MHAEKC CTPOKW paseH MHAEKCcY cTonéua.

Hapucyidite B TETPaOon MHTENNESKT-KapTY 3TOro naparpadQa.

Bonpockl 1 3aNaHNUA

1. CpaBHUTE NOHATUA «MACCKMBr WU «MaTpuua».

2. Kak Bol aymaete, MOXHO NW CYMTaTb, 4TO MNepsblid MHOAGKC 3NeMEeHTa
MaTeMubl — 3T0 HOMep cTonfug, a BTOPOA — HOMeR CTPOKWU?

3. MNoueMy CyMMMPOBAHWE BNEMEHTOB [MIABHOA AuaroHanu tpebyer oAMHOY-
HOMO LUMKNE, a CYMMWPOBAHWE 3NeMEHTOB Nogd MABHOW AMaroHanblo —
BNOXEHHOIO?

4. BuinonHuTe No yKazanvio ydutens 3anaHma s pabodeil Tetpagm.

A Noarorossre coobLieHune
«Mrpa “XKunane™»
NpaxkTuueckas pabota

. BeinonHvte npaktudeckyio patoty N2 18 «Matpuubi».

§ 22
CnoXxHocTbL anropuTtMoB

Knwvueavie enosa:

® BpeMEHHAA CJIOYKHOCTEh & ACUMITOTHYECKAA CJIOKHOCTH
¢ IIPOCTPAHCTBEHHAA CJOMKHOCTE ¢ JIMHeHHAA CHOMKHOCTE
s BpeMda padoTH AJrOPHTMA * KBAAPATHYHAA CHOHOCTBH

Kaxk cpasHMBaTh anropuTmMbl?

BoapmyECTBO 3ama4 MOryT OBITH pelleHBl HO-PASHOMY, ¢ IOMOMIBI)
paseEIX aaropuTMos., [I0aTOMY BOZSHHKA&ET BONPOC: KaK BHIOpATh Jyd-
muii? U emié oauH BAXKHEIN BOmpoc — cnocobeH MH COBpeMeHHLIHR
KOMOLIOTED 32 IIpHEeMJIeMOe BpeMsa HaTH pemeHme sagaym? Hanpw-
Mep, B Urpe B MAXMATH BOSMOMKHO JHUINE KOHEYHOE KOJHAYECTBO IIO-
UMl ¥, ClenOBATEeNbHO, TOABKO KOHEYHOe KOJAYECTBO PASIHYHEIX
napTUii. 3HAYNT, TEOPeTHUeCKH MOMKHO TepefpaTh BCE BO3MOMCHBIS
TapTHUH M BRIACHUTH, KTO NofeIaeT TpH NPABUALHON HIpe — (ejble
mwin yépaele. OJHAKO KOJMYECTEO BAPHAHTOB HACTOJIBLKO BEJIMKO, UTO
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COBPEMEHHEIE KOMIbLIOTEPLI HE MOLYT BHEINOJIHHTL TAKOM nepefop 3a
npHeMAeMoe EpeMd.

Yro MeI XoTHM OT aiaropurma? Bo-nmepBrnix, uToObl on paboran
KaK MoXXHOo OnicTpee. Bo-BTOPRIX, 4T0oOB 00BLEM HeoGXozumol mamsa-
T OB KAK MOMHO MEeHBIOe. B-TpeTenXx, yToOBI OH OB KAaK MOMKHO
fosmee NpoCcT W MOHATEH, YTO MNO3BOJMHET Jervye OTJAMHBATE Mporpam-
my. K coxxaneumio, 3TH TpeGoBaHMA NPOTHEOPEYHMELI, H B CEPLEIHBIX
3agga4yax PeAKo yaaérca HANWTH aaropuT™, KoTOpuIi O OM ayunre
OCTAJIBHBIX M0 BCEM MOKA3ATEIAM.

YacTo roBOPAT O BPEeMEHHOHN CJOKHOCTH aJropuTMa (OpICcTpoaeiicr-
BHH) H IPOCTPAHCTEEHHOM CAOMHOCTH, KOTOPas ONpeAejsieTcs 00b-
EMOM HeoOxOoZHMMOH IaMaTH.

Bpemenem paGoTHl aJIrOPHTMA HASBIBACTCA KOJUYECTBO JJIEMEH- 0
TAPHHX onepanui T, BBINOMHEHHHX HCIOJIHHTEIEM.

Takoit moAxXoA TOIBOJIAET OLEHUBAThL HMEHHO KauecTB) auro-
pPHTMAa, & He cpolicTBa McnonHHTENd (Hanpumep, OnicTpoaeficTeEne
KOMIBIOTEPA, HA KOTOPOM BHIINOJMHAETCA &ATOpHTM). IIPH 5TOM MBI
CYHTEEM, YTO BPEeMA BHIIOJHEHHT BCEX B3JIEMEHTADHBIX Onepanpil omH-
HaKOBO,

Kax npapuno, pexnumneEa T Oyaer CyLIeCTBEHHO 38BHCETh OT 00L-
éMa ACXOAHEIX HAAHHABIX: HOMCK B cnAcke M3 10 ajgeMeHTOR 3aBep-
mMHTCA ropasfnoe OwicTpee, 4eM B coHckKe u3 10000 snementoB. IToarto-
MY CJHOHOCTh AJTOPUTMA OOBIYHO CESASHIBAIOT ¢ PAa3MEPOM BXOZHHEIX
JAaHHEIX N H omnpefensiioT Kak ¢dyHRumio T(N), Haopumep, ana an-
TOPUTMOE OGpaGOTKH MACCHBOE B KAa4decTBe pasMepa N HCOOAB3YIOT
EnNnEy maccHBa. @yHrnua T(N) HasniBaeTca BpeMeHHOH CIOXKHOCTBIO
AJTOPHTMA.

BpemenHAR CROXHOCTbL aroputma onpenensietcs ¢yHkumen T{N) = 2NS.
Bo cronbk0o pas yBennuutcs spemsn paboTe anropuTtma, ecnv pasmep
AaHHuIX N yBenmnuautca 8 10 pas?

IIpocTpaHCTBEHHAH CJAOMEHOCTF — JTO JABHCHMOCTH O0BEMa 3aHHA-
MAEMOM TMAMATH OT pasMepa AaHHEX N, Jlas yckopeHHs paGoThl He-
KOTOPHIX AJIMOPHTMOB HY:KHO HCIIOJIL30BATH AONMCIHHTENLHYIO TIAMSTE,
KOTOpafg MOXeT OBITH HaMHOrO OOJIbIEe, YeM HOaMATL AJA XpaHeHHdA
ACXOZHLIX ABHHBIX.

Ana BLICTPOR COPTUPOBKM MaccnBa W3 N 9NEMEHTOB ¢ NOMOLWbIKD an-
ropurma Ceména Tpebyerca N BCnomorarefibHbiX MacCUBOB, KaKALIA W3
KOTOpLX coaepxut N anemeHToR. Kak uaMeHuTca obbEM HyKHOR Ao-
nonHWTENBHOW NamsTH, ecnn N yBenwuawtca 8 10 pas?
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ITockonpKy DnDaMAaTh NOOCTOAHHO JEIIeBeeT, a ObcTpomeiicTBHe
KOMIBIOTEPOB PACTET MEAJIeHHO, 00Jiee BAyKHA BPEMEHHAA CJIOMKHOCTH
aaropuTMoB. 1IpOCTPAHCTBEHHYIO CJAOMKHOCTE MBI AAALIIe PACCMATPH-
BaThk He OyaeM.

fMpymeps! BELIMMCNEHNA CROXHOCTHU

PaccMOTpHM SATOPHTMEI BEITIOAHEHMA PANMHUYHBIX Oonepanyit ¢ MaccH-
BOM A AJNMHH N, KOTOPBEIA MOMeT OLITL OOBLABIEH B NpOTpPAMME TAK:

uenrat A[l:N] var A: array(l..N] of integer;

Ilpumep 1. BrluvcnnTs CyMMy 3HAYEHWH NepPBBEIX TPEX 3IJNEeMEHTOR
MaccuBa {mpu N = 3).
Permnernue aToll 3azauM COZEPMUT BCETO OJHH OIEPATOPD:

Sum:=A[1]1+A[2]1+A[3];
3TOT ANrOPHTM BKIIOUAET OB¢ ONEPAIHH CAOMCHHA W OXHY Onepa-

LHIO 3AIHCH 2HAYEHUA B NAMATH, MO3TOMY €ro cJoskHocTh T(N) = 3
HEe 3ABHCHT OT pPa3Mepa MACCHEA Boobmie.

Beucnute KONWHECTBO onepauvii {CYMTan cpaBHeHWA W NpUcBavBaHve
3HAYEHWH NEepeMeHHbLIM} NPU BLINOAHEHWW ¢ parMeHTa NPOTrPaMMb;

a:=8 a:=8;

b:=15 b:=15;

ecan a<b To if a<b then
c:=2*a+b c:=2%a+b

MHaYe alse
c:=2*h+a c:=2*b+ta;

BCe

IIpumep 2. BriuHCcANTL CYMMY 3HAUEHMIH BceX 3JIeMEHTOB Mac-
CHBEA.
B aToit sagaue yxme He 0B0HTHCH Oez ODHKJIA:

Sum:=0 Sum:=0;

HO gnx 1 or 1 mo N for i:=1 to N do
Sum:=Sum+a[i] Sum:=Sum+A[i];

X

3zeck BeimoaHgerca N onepaouit cinomenus v N + 1 onmepaumsa
3aIUCH B NAMATh, TMOITOMY €ro cJIoxHocTs T(N) = 2N + 1 sospac-
TaeT JNHUHeWHOo ¢ ¥YBEJHYEHHEM IONMHHEI MACCHBA.
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Boiymcamte KONMYECTBO Onepaumin npy BeINONHEHWW ¢parMenTa npo-

rpamMmel:
a:r=0; b:=1 a:=0; b:= 1;
HE ona 1 or 1 mo N for i:=1 to N do begin
ai=a+b*b a:=at+b*b;
b:=b+1 b:=b+l
| {4 end;

IIpumep 3. OTCOPTHPOEATE BCE 3JIEMEHTHI MACCHEA IO BO3PACTA-
HAW MetogoM BrOopa. HamoMaHM, 9TO MeTOA BRIOODA NPEANOJATAET
OOHNCK HA HAMKAOM IAr¢ MHHHMAJBLHONO H3 OCTABIUHXCH HEYHOODPAAO-

YeHHEIX 3HaueHH (3Zeck i, j, nMin B ¢ — MeJOYHUCIeHHLIE Tepe-
MeHHEIE):
HU o i or 1 mo N-1 for i:=1 to N-1 do begin
nMin:=1i nMin:=i;
HU gna j or i+l mo N for j:=i+l1 to N do
ecmn A[j]<A[nMin] To if A[j]<A[nMin] then
nMin:=j nMinz:=j;
BCe c:=A[1]:
xIL A[i]:=A[nMin];
c:= A[i] A[nMin] :=¢;
Ali]:= A[nMin] end;
A[nMin] :=c
xu

Honcqn'raem OTIAeABHO HOMHYSCTBO Cp&BH&HI{ﬁ B KOJHYCSCTBO IIe-
PECTAHOBOK. Koauuyecrso cpaBHeHHﬁ JJIeMEHTORE MACCHBA HEe JABHCHT
OT JAaHHHIX H OoNpeiendeTcd 4YHCIOM IIAroe BHYTPEHHEIO IHEKIA:

T(N)=(N—1)+(N—2)+...+2+1=M=1Nz—lN.

€ 2 2
3iech mcnoAb3OoBaHa GopMysIa AaA CYMMBI mepBhiXx N — 1 umeHoB
apudpmMeTHUeCcKON IIpOrpecCcKH.

Ha HKaxKIOM IIIare BHELIIHEO IHKNa IIPOHCXONHT IIEPECTAHOBKA
AB¥X 3JIeMEeHTOR, oﬁmee HKOJAHYeCTBO epeCTaHOBOK PAaBHO
TAN)=N-1, 1, e. cH0HOCTs OO NepecTAHOBKAM — JIHHeHAA,

Onpefiennte KONWYMECTEC ONEpauMil NPU BLIYUCIIEHWUA CYMMb! 3HAYEHWA
SNEMEHTOR KBRAPATHOW Matpuubsl A paamepom N x N (3peck i, j w»
Sum — UeNnOYUCREHHLIE NepeMeHHble);




n MporpammupoBaHne

Sum:=0 Sum:=0;
HI s i or 1 go N for i:=1 to N do
Ho anmm j or 1 mo N for j:=1 to N do
Sum:=Sum+A[i,]] Sum:=Sum+Afi,3];
xu,
xIL

Ilo pe3yarTaraM 3THX IPHMEPOB MOMHO CIENaTh BBRIBOALBI
L HpDCTOﬁ IHKJ, B KOTOPOM KOJHYECTBO INAroB IIPOIIOPOHOHANBHO

N, — 5T0 aaropuTM JHMHEHHOH CJIOKHCCTH;
¢ BAOMCHHEIA OHKJI, B KOTOPOM KOJHMMECTRO INMAroB BHEINHErO H
BHYTpEHHEro IHMKJa IpomopouoHanbHoe N, — 5T0 aaropnTM KBaj-

paTH‘IHOfI CIOXKHOCTH.

Y70 Takoe acMMNTOTMNECKas CROXHOCTb?

JdomycTAM, 4YTO HY)KHO CIeJaTh BBIGOpD MeXIY HEeCKOJBKHMH AJro-
PHTMAMHA, KOTOPEIE MMEIOT PasHYI0 CJ0KHOCTH. Kakoii M3 HMX Jyd-
e (paSoraer OnicTpee)? OxaseiBaeTcd, AAA 3TOre HeoDXOAMMO BHATH
pasMep MAacCHBA JAHHHIX, KOTopble HY:KHO oOpabarsiBare. CpapHuM,
HATIpHMED, TP AJTOPHTMA, CIAOKHOCTL KOTODPRIX

TAN) = 10000 - N, TuxN)=100-N?2 u TyN) = N3

ITocTporM aTH saBMcHMMOCTH Ha rpaduke (puc. 4.5). IIpu N < 100
nony4daeM To(N) < TH(N) < T1(N), npu N = 100 xosuuecTBO OmIIepa-
UHH A BCeX TPEX aJrOPpHTMOB COBIAAET, a npm GOnpmux N uMeem
T3(N) > THN) > Ty(N).

TA

[
Ta;
[

=Y

O6LIuHO B TeopeTHUecKod MHGOPMATHKE TMPHU CPABHCHMHM AJrOpPHT-
MOB MCIOONL3YETCA MX ACHMMITOTHUECKAA CHAOMKHOCTH, T. €, CKODOCTH
pocTa KOJIHYeCTBA oneparmﬁ IIpH GoJMBIINX 3HAUEHMAX N.
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3amucer O(N) (amraercs «0 Goasmoe or N») oGosuadaer nuHen-
HYI0 CIGMKHOCTE ANTOPHUTMA. JTO 3HAYWT, UTO, HAUMHAHA C HEKOTOPOTO
sHauenua N = N,, koaudecTBo omepamnuii Gyaer Menbile, deM ¢ - N,
rge ¢ — HEeKOTOpAA IOCTOAHHAA:

T(N)<c-N ama N2N,.

IIpm yeenmuenuy pasMepa naHHKX B 10 pas o6b8M BRIUACHEHUN
ajJropuTMa ¢ JHHEHHON CAOKHOCTBI) YVBEJINYIMBASTCHA TOM{e NPMMEPHO
B 10 pas.

ITycts, Hanmpumep, T(N)= 2N -1, Kax B aJroputTMe NOHMCKAa
CYMMEl 3HAYEHWI JJIeMEeHTOB MaccHBa. OueBHAHO, 4YTO NpPH STOM
TNY< 2N pna Bcex N 21, mosToMy &JATrOPUTM HMEET JHHEHHYIO
CHACKHOCTD.

Onpepenute niobble noaxoaswne 3HaveHns ¢ M N, Takue uro
T(N)<c+ N ana N > N, pns anroputMoB C AMHERHOW acuMnToTuye-
CKOW CNOXHOCTBLIO!

a) T(N) = 12N - 8; 6) T(N) = TN + 5.

Mborue M3BeCTHEIE AJTOPUTM HMEIOT KBAZAPATHYHYIO CIOKHOCTH
O(N32). BTo 3HAYMT, YTO CJHOKHOCTH AJNrOpUTMAa NpH Ooapmux N
MeHbIe, 9eM ¢ * N2

T(N)<c-N? pna N=N,.

Ecnau pasmep maHHKX yeBeauumBaerca B 10 pas, To KoJaH4YecTBO
onepanmii (M BPeMA BRINOAHEHHA TAKOTO aJATOPHUTMA) VEBEJIHUUBA-
erca npuMepro B 100 paz. IlpuMep aaropuTMa ¢ HKBaAPATHUHON
CIOXHOCTBI0D — CODPTHPOBKA MeToZoM BHIGOpa, AAA KOTOpO# YHMCHO
CpaBHEHUI

1 1,1
Tc(N)=§N2—§Ns§N2 naa meex Nz0.

Onpepenute niobble noaxogsAwmMe 3HadeHna ¢ n N, Takve uTo
T(N)Y<e- N2 pna N > Ny, AN anroputMOB C KBZAPATMHHOW acUMIITO-
TMYHECKOW CROXHOCTLIO:

a) T(N) = 5N2 — 8N — 2; 6) T(N) = TN2 — 3N - 5.

AJITOPDHTM KMeeT ACHMITOTHYECKYIO caoxmEOCT:E O{f(N)), ecan 0
HAMAETCA TAKAA IOCTOAHHAA ¢, UYTO, HAYHMHAA ¢ HEKOTOPOro
N = Ng, Bemonnserca yeaopue T(N)<e-f(N).
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910 SHAYMT, 4TO rpaduix pymrmmu c - f(N) npoxogur BEIIE, YeM
rpadur pyrromu T(N), no xpadiseii Mepe, npu Nz N, (puc. 4.6).

| c-f ) !
I

Puc. 4.6

Ecin KOMMYECTBO omepanydii He 3ABHCHT OT pasMepa AaHHHIX,
TG TOBOPAT, YTO ACAMIOTOTHYECKAS CJHOMKHOCTH anxropmrma (1),
T. €. KOJHYECTBO onepanmii Membille HeKoTOpoll nocrosmmoil npm
nobex N.

CymecTBYeT TaKXe HeMAJO AJrOpHTMOB ¢ KYOHMUYecKoil CIIoMXHO-
crpro (N3). IIpn Goapiiux sHadeHMAX N aJTropuTM ¢ KyOGHYeckoi
CIAOMHOCTEIO Tpedyer OOABINEre KOJIWYECTBA BHIYHCICEWH, 9eM aj-
ropuTM co ciIoxkHocthio O(N2), a Tor, B CBOI0 ouepeAb, paboraer
JoJAblIlle, YeM AJITOPHUTM ¢ JMHHeHHOH cromuocThio. OgHako nmpHM He-
fonpmux sEadYeEHAX N Bcé Moer ObiTh Ha00OpOT, 3TO SABHCHUT OT
TOCTOSHHON ¢ ANA KaMXAOTO H3 AJITOPHTMOB.

H3pecTabl B AJrOPUTME]I, A8 KOTOPBIX KOAUUYECTBEO Omepamui
pacTér GnicTpee, yem Joboii MHorouges, Hanpumep xkak O(2%¥) umu
O(N1), rae Nt ofosmauaer daxropuan umcia N — npousBeaeHue
BCeX HATYpaAsEBIX d9ucen or 1 go N : N1 = 1-2-3-...-N. Taxue
ANTOPUTMBI BCTPEUYAIOTCA UAllle BCETC B 3a7aUax MOMCKA ONTHMAJIbL-
Hor¢o (HAHJIYYILIEr0) BAPHAHTA, KOTODbIE PELIAlOTCHA TOJNLKC METOAOM
nojdHoro nepetopa. CaMaa HM3IBECTHAA 3aJa4YA TAKOTO THIA — 5HTO
3afava wommueoanépa (GpomAdero TOpProBOAa), KOTODHIEH AOJMKEH
TOCETUTh IO OJIHOMY PAa3y KAaMKAbIid M3 YKasaHHHIX rOPOZOB M Bep-
HYTBECA B HAYAILHVIO TOUKRY. HnA Hero ByXHO BHOparTh Mapmipyr,
OpH KOTOPOM CTOMMOCTS moe3akH (mam ofmaa AnuHA nyTH) Gymer
MHHUMAJBHOM’.

B rabnunpe 4.1 moxazaHO NpPpAMepHOe BpeMsa pafoTH AJIrOpHTMOB,
HMEIINX PASHYI0 BPeMEHHYIO CIOMKHOCTB, npa N = 100 Ba KoMIbIO-
Tepe ¢ ObicTponeiicrereM 1 MHaanapn onepanmii B CeKYHAY.
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Tabamua 4.1
T(N) BpeMsa BHINOMHCHHA
N 100 Bc
N2 10 mc
N? 0,001 ¢
b 1013 net

IOHBIA NporpamMMucT MPUNOPMIA NOCNOPUA C YYMTENEM, YTO CMOXET K
3ABTPAWHEMY YPOKY C NOMOLWbLIO KOMILIOTEPA PEWnTb CAOXHYIO 3amadvy
nepetopa sapwaHTos. JoMa OH onpenenvn BpeMeHHYI0 CNoXHOCTb an-
roputma: T(N) = 2N, Ana xakoro HamBonbwero sHaueHus N cMoxeT
Mpuropuit pewnTe 33pa4y 3a CYTKM, €CNMKM erc KOMNLITEP BLINONHAST
1 MuAnMapn onepauvia B CexkyHay?

BuiBOoabI

BpemMeHeM paGOTHI AArCPATMA HASLIBAETCHA KOJMMYECTBO SJ€MeEH-
TApHHIX onepanuil T, BRINOJIHEHHHIX HCIOJIHUTEICM.

BpeMeHHAA CHOMHOCTD AJTOPHTMA OOBIYHO IFABHCHT OT 06BEMA
HCXOAHHIX JaHHEX N, HATIpHMeD OT PasMepa MACCHBA.
IIpocTpaHCTBEHHAA CAOMHOCTL — 970 00héM mHamMarTH, HeobDXozM-
MOE anga paGoTH AJrOpPHTMA.

IIpocToii IMKA, B KOTOPOM KOJHYECTEBO MIATOB IIPOIODPIHMOHAJBLHO

N, — 5TO aaropuTM JHHEHHOM CIOMCHOCTH.
BaomeHHEI OMKJI, B KOTOPOM KOJHYECTBC INDATOB BHEIDHErO H
BHYTPEHHErO IHMKJA IPONOPOMCHANRHC N, — 210 aJArOpHTM KBaj-

PATHYHOMH CJIOM(HOCTH.

ANTODHTM HKMeeT ACHAMIITOTHYECKYI0 CJI0KHOCThE O(f(N)), echm
HAlASTCH TaAKAA IOCTOAHHAA ¢, 9YTO, HAYHHAA € HEKOTODOro
N = N, Boimoaudercsa yciaosme T(N) < c - f(N).

JluneiiHad CHOKRHOCTE (3HAUAET, UTO OPH YBeJHUYSHHMH pPasMepa
MaccAaBa B K pas KOIMYECTBO OUEPAIHil YBEJIHMYNBAETCHA NPHUMEPHO
B K pas.

KeagpaTmuHad CI0KHOCTE OSHAYAET, UTO IIPH YBEJAAYSHHH pPAa3-
Mepa MaccuBa B K pas KOJAUUECTBO ONepAOUHM YBeANYHBASTCH
npumepHo B K2 paa.

Hapucyiite 8 TeTpaay WHTENNEKT-KaAPTy 3TOre naparpada.
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Bonpockl M 3aaaHUA

1. Kaxne KpyrepHM HCIHONBIYIOTCA AJA OLEHKH AJTOPHTMOB?

2. IToueMy cxopocrtk pafOTEH AJArOpHUTMA OLEHHBAETCA HE BPEMEHEM
BEIIIOJIHEHAd, & KOAMYECTBOM SJE€MEHTAPHBEIX ONepanui?

3. Kark y9uTHIBaeTCA pasMep AAHHBEIX TPM ONEHKe OeICTPOReicTBHSH
anropurMa?

4. B KakHX cayyadax AJrOpHTM, MMEOIIHMA ACHMIITOTHYECKYIO CJIOMK-
Hocth O(N?), moker paforarb GbicTpee, 4eM AJITOPHTM € ACHMI-
TOTHYECKOHN CA0KHOCTEI0O O(N)?

D. BeinouuTe no yrRasaHMK0 YIUTeNs 3aAaHMS B padogeir Terpamm.

Noarorossre coobLieHne

«3agaya KOMMHBOSAKEDA»

§ 23
Kak paspabaTtbiBaoT nporpaMmmbi?

Knioueavie cnoea:

* IIOCTAHOBEA 3aga4YH * OTJagKAa

¢ TIOCTpOeHHE MOAEIH * TeCTHPOBAHINE

s paspaboTKa &ATOPHUTMA s NOKYMEHTUDPOBAHNE
u coocoba NpeAcTaBIeHMS AAHHBIX s BHeApEeHHE

* KOONHpOBaAHHE H COIIpOBOMIACHHE

Kax BBl 3HAeTe, HOBBIE IIPOTPAMMBI NA8 KOMNOLIOTEDPOB MHIIYT OpPO-
rpaMMuCTE. HO 3TO He COBCEM TOYHC: JW0AaA AOCTATOYHC CJIAOMHA
NporpaMMa IPOXOAUT HECKOJBKC 3TAIIOB OT POKIEHHA HMAEH A0 BHI-
nycKa TOTOBOTC HPOAYKTA, M B 3TOM YYA4CTBYeT MHOMECTBO CIIeIH-
AJINCTOB.

JTtanbl pa3paboTku nporpamm

1. [TocTanoBka samaun. CHauajia ONPEAENAIOT 3aNa9d, KOTOpPHIe
AOJKHA peldaTh NPOTPaMMAa, W SANHCHIBAIOT Bce TpeGoBaHUA K Hell
B BUAe AOKYMEHTA — MEXHUYECK020 3adarun. IT0 OUYeHb BAXKHBIA
9Tan, OOTOMY 4TO OIIMOKA B C&MOM HAYANE DPA3pafoTKHA HPHABEAET K
TOMY, uTOo 6yZer pellleHa COBEDPINEHHO APYrasa 3ajada.

2. [NocTrpoerne monean. Korga sazaya nocTapjeHa, HYMKHO BRIOJ-
HUTE (hopMANHIANMIO — 3anAcaTh Bce TpeHoBaEHA HA HOPMAILHOM




Kak paspabaTbiBaioT nporpammMbi? @

fA3bIKE, HAIIpAMEep Ha A3bIKe MaTeMaTHuecKkux dopmyin. B pesyarrate
CTPOHTCHA MOMieJIb MCXORHON 3aauM, B KOTOPOHM HETKO ONIpPefessioTcd
BCE CBA3M MEMAY HMCXOAHLEIMH JAHHBIMH M JKeJAaeMBIM pe3yJILTATOM.

3. Pa3padoTKa alropMTMa M ciioco0da OpeacTaBIeHHd JaHHBIX.
JIio6asa KOMIIBIOTEPHAA IpPOTpAMMA CAVKHT JAadA o0paboTKH M&HHBIX.
ITosTOMYy O4YEHL BAYKHO OIPEAEIHUTH, Kak OyAyT NPeACTABJACHBI NaHHEIE
B NaMATH KOMNBIOTepa (HalpUMep, B BUAE OTACJBHEIX IePEMEHHBIX
WIH MacCHBORB).

Cnocoft xpaHeHHsa AAHHBIX OIpefeaseT H AJrOpPHTMBL padoTel ¢
HUMH: ecJ¥ BLIOpaHa HeyZAYHAA CTPYKTYpPa AAHHBIX, O4eHb CJOMKHO
HANIMCATE XOPOLIMIT anroputMm obpaborku. H3BecTHAA KHWTA LIBeiiOap-
CcKOro cnenmagucra Hukaayca Bupra, asTopa sAsmKa Ilackaljip, Tak
M HA3IBIBAECTCH <«AJrOpPHUTMBI + CTPYKTYPBI AAHHBLIX = IIPOTPAMMEI».

4. Komuporanue. Tonrko Temeps, KOorga BeIOpaH cocold XpaHeHUs
JAHHBIX H TOTOBH AJTOPHTMEL AJdA padoTel ¢ HUMH, IPOrPaAMMMCTE
NPHCTYIAIOT K HANHCAHHIC IpOorpaMmMel. Jta padora HASHIBAETCH KO-
Jupoearuenm, MOTOMY 4YTO MPOrpaMMHCT KORHUPYET aATOpUTM — 3aIli-
CBIBAET er0 HA A3BIKe IIPOrpAMMHpOBAHHsI. Pe3ynbsraT ero paborsr —
TEeRCT NPOTPAMMEI — YACTO HASHIBAIOT NPOZPAMMHLIM HOJOM.

5. Ornagka. Hu OZMH 4eJOBeK HE MOMET HAIIHCATH NOCTATOYHO
Gonpmye nporpammy Oes omubor. IlosToMy HpOrpaMMHCTyY IIPHXO-
OUTCH HMCKATHL M YCTPAHATE OMIMOKH B IIporpaMMaX. JTOT IIPOmece
HajbIBARTCA OMAABKOL NPOZpaAMMbL.

Bece ommn0kH MOMKHO padfelMTh HA JiBe TPYIILI: CHHTaAKCHYECKHe
OINHOKH M JOorHdeckHe omMOKH. CuHmarxcudeckue owubxu — Heco-
OTBETCTBHE NPABHJIAM ASHIKA POrPAMMHDOBAHHA — OOHADYIKHBAIOTCH
TPAHCJAATOPOM, MOTOMY HAMTH M HCHPABUTL MX JOCTATOUHO IIPOCTO.

CaokHee HCIPABIATE JOZUYecKUe owubicy — OIMOKH B COCTABIEHWH
anropurma. Ha-za Jormueckux oinHOOK HNporpaMmMa padoTaeT He TaK, Kak
Tpebyerca. YToDH HCIPABATL TAKYIO OLIMOKY, IIPOTPAMMHCTY IPAXOTHT-
CA BHEMATEJIPHO H3YYHTH paboTy NpOrpaMMEl, HHOZA AasKe BEINOJHATH
MHOTHEe BEIUUCJIEHWH BPYUYHYIO, 03 KOMIILIOTEPA, M CPABHUTEL DE3yYJILTATHL
KAaMZOro INATs ¢ TEMH pe3yJIbLTATAMH, KOTOpBIe HAéT MporpaMma.

Jlornueckme ommMOKHM MOTYT HPHBECTH K omKaly — aBapHuiiHoil
CHTYaOuH, HAIpPHMep K JEeN€HHI0 H& HOJL. YacTo NpH OTKA3e one-
paOHOHHAA CHCTEMa 3aBepliaeT paboTy IPOrpPAMMEI, M AAHHBIE MOCYT
ObITE MOTepsaHbl. OTKA3BI YaCTO HASBIBAT OWUOKAMU 6DeMeHlU 8bl-
nonxnenus (aHrJa. runtime error).

6. Tecruporamne. Korgs nporpaMMmcT HceOpaBHI Bee o0HapY-
JKeHHEIE WM OIONOKH, OH NnepefaéT IporpaMMy Ha TeCTHDOBAHHE —
TIATEALHYIO MIPOBEDKY B Pas/IMYHHIX pexumMax. OOnuHO ary pabory
BHIIOJHAKT CIEIUANBHO GOYUCHHEE JIOHH — mMeCMuposwiuKy.

TecTHpoBaHHe B KOMIIAHMH, KOTOp&as pazpabaThiBaeT MporpaMmy,
HaabpiBAETCs aJbja-TecTHpoRaHmeM. Korza oOHO 3aBepllleHo, HAUWHA-
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erca fera-recTuporaHue (BHeiHee TecTuposanue). IIporpamma (Gera-
BepcHsA) PACCHLIACTCH HEKOTOPHLIM KJIMEHTAM HIH JaX¥ce PACIpOCTpa-
HaeTca cpobomuo. Iless aTOoTe BTAma — INPHBJIEYEL K TECTHPOBAHHIO
MHOXEeCTBO JIoJeif, 4yToObl OHHM CMOIH HAHTH KaK MOXKHO OoJbime
omuboK B IIporpaMme.

7. HoxymenTupoRaEMe — 3TC pPaspaboTKa ACKYMEHTAIIMM HA OpOo-
rpaMMy. ITHM SaHHMAIOTCS MexHuxeckue nucameau. TexHHUecKas
AOKYMEHTAIlHA OMNCHIBAET, KAK pafoTaeT IporpaMMa, a PYKOBOICTBO
OOJL30RATENA COAEPKAT MHCTPYKLNIO IO HCOONLIOBAHHIO TIPOrpaMMbIL.

8. Bueapenne u conporoxaenue. Koraa nporpaMmMa oOTJIAMKeHA
U JOKYMEHTAIHA 00 Hell roToBa, €€ HYMMHO InepelaTh 3aKasuHKY.
Komnanna Gepér Ha cefa conposoxdenue nporpaMMmbl — ofydeHHe
OOJBL3OBATENIeN, MCIPARIeHAe HAHJZeHHBIX MMH OIDHOOK, TEXHMYECKYIO
noapep:EKy {OTBeTH HA BOIpPOCH). JacTo KOMIIAHMH BHEIYCKAKT HO-
BEI¢ BEPCHH OPOrPAMM, B KOTODPHIX HCOPaBIANTCA omubkm W nodar-
JAKTCA HOBEE BO3MOXMHOCTH,

MeToAbl NPOEKTUPOBaHUA NporpamMm

CoBpeMeHHEIe IIPOTPAMMBI OUEHB CJIOMKHBI, OHE MOTYT COCTOATH U3 COTeH
TRHICAY M MIJAJIMOHOB CTpOoK. HammcaTh Takyw IporpaMMy B OAHMHOY-
KV HEeBO3MOKIO, TMOSTOMY HAA OpoeKToM paGoTaioT Gonabmine KOMAaHAEI
nporpaMmMucToB. Hy)KHO KAK-TO pasAenuTh paloTy Mexay HHMH, 4YTO-
OBl Ka)KABIl MOT BBINOJHATL CBOX0 JaCTh HESABHCHMO OT apyrux. llna
TOore HeoGXOoAUMO pasduThb 3afauy Ha moazaxauu (puc, 4.7).

| TTopnaagaua 1‘ | Ilopzagaga 2 I ‘I:Io,maa.naqa 3 |

2\
1.1 1.2 _2.1 |_2"—| 2.3 3.1 3.2

Pue. 4.7

Penierne Kaxgoil moasagaum odopMIAeTcA B BHIE NOAINPOrpaM-
MEI — BCIIOMOTATEJNBHOrO AITOPHTMA (BCIIOMHNTE MaTepman 7 KJjac-
ca). IIporpaMMHCT TOJIydaeT NepCOHANLHOS 3aJaHMe — HATHMCATE OLHY
WIH HeCKOJLKO mnoanoporpamM. OH MoxeT paGoTaTh HESABACHMO OT
IDYTHX, BAM(HO TOJDKO cOONIONATH HpaBMAa o0MeHa JAHHBIMH MEXKIY
«Ero» MOAIIPOTPAMMOMA H OCTAJHHBIMH.

Ecnn HysHO, moasanaun paszfmsarorca Ha 0oJiee MeJIKMe IOA3a-
Jagyu (CM. TpeTHil ypoBeHb AepeBa Ha pme. 4.7) B T. 7., IOKa Bce
NOANPOTPAMMEl He GYAYT 3a0uMCAHE TOJHOCTBIO HA ASBIKE IPOrpaM-
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MupoBaHnsa. OGBIYHO ODOANpPOrpaMMa He JNOJIKHa OLITh AJRHHee, 49eM
30—40 cTpox.

Tawxoit npumém HA3BIBAETCA NOCAESROBATEILHEIM YTOUHCHHEM HJIH
HPOCKTHPOBAHHEM «CREPXY RHM3», OT OCHOBHOH 28/a9u K MEJNKUM
moasagavamM.

CymecTByeT H ApPYyrol MNOAX0A — NPOEKTHPOBAHHE «CHH3Y
BBEpX»: cHauaja paspadoTaTk NOANPOTPAMMEL AJS PeIIeHWHA CAMEIX
TIPOCTBHIX 34744, a IIOTOM COOHDATh M3 HHX OOAOpPOrpaMMbl Ans Gosee
KpynmHEX 3afau, Kax uz Kyinxos. IIpum aToM MBI cTpOHMM JAepeBo,
noKaA3aHHOEe Ha pHc. 4.7, CHH3Y BBepX, ¢ HMKHero ypoeHa. Ha mpak-
THKE OpPOrpaMMHCTH OOLIYHO cOdYeTaloT ofa mogxona.

Otnapka nporpaMmmbi

Mpocreiininit MeTOA OTJIAAKH IPOTPAMMBI — 3TO &bi600 om.aadovnol
ungopmayuu. PaceMoTrpuM stor crnocofd Ha npuMmepe.

IIporpammMucTy HY!KHO ORLJI0O HAINHCATH rrgor'pammy, KOTOPAA BHI-
YHCJHdAeT KOPpHH KBaJApPATHOIO YpaBHeHEHa ax” +bx+c¢=0. OH mocne-
U ¥ HAKECAJ OpOrpaMMy TakK:

anr KpYp program SdEq;
Hay var a, b, c, D,
Bmem a, b, c, D, xl1, x2 xl, x2: real;
BrBCH 'Beemure a, b, c: ! begin
BBOO &, b, C write('Beemure a, b, c: ');
D:=b*b-4*a*a; readlnfa, b, c);
xl:=(-bt+sqrt (D)) /2*a; D:= b*b-4*a*a;
x2:=(-b-sqrt (D)) /2*a; xl:={-b+sqrt (D)) /2*a;
BuBOogd 'x1=', xl1, ' x2=', x2 x2:={-b-sqrt (D} )/2*a;
KOH writeln('xl=", x1,
' ox2="', x2)
end.

Jlna BREIYMCACHHA KBAAPATHOTO KOPHA 34eCh MCIOJNb3YEeTCA CTAH-
raprHag ¢yHRIMA sqgrt. OKaszanocs, UTO IpOTpaMMa B HEKOTODPEIX
ciyuasix paboraer mepHO (HanmpuMep, npu ¢ = 1, b = 2 u ¢ = 1),
a B APYFHX cIy4dyadx — HeBepHo (Hanpumep, opn ¢ = 1, b = -5 n
c = 6).

Adaa toro 4robel HAATH OmIMOKY, HYMKHO ONPEIeJINTL €8 BO3IMOMX-
Hhi¢ NpUHYHHELI. B HaieMm caydae ecTh TPHM BAPHAHTA:

1) HeBepHO BRBOAATCA IAHHLIE;

2) HeBepHO BEIMCHAeTcAa gucKpummuant D=b%-4ac;

-5+JD . -5-vD

3) HeBePHO BRIUHCAAIOTCA KOPHH X = g =
) 2a 2a
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JdofaBaM B mporpaMMy ABe RONMOJMHUTE/ILHbIe KOMAHABL AJA BbI-
BOJA OTJIAACUHOH mudOpPMAITHH:

1) BrIBegeM sHayenuna KoshdHUMeHTOB ¢, b U ¢ Cpa3y IOCJe BBO-
pit-H

2) BrHIBegeM BHIYMCJIEHHOe 3HAUYEHHWe ANCKPAMUHAHTA.

3aauedud KODHEH ypaBHeAWH ViKeé W TAK BRIBOAATCA B KOHIE
pafoThsl IIpOrpaMMBI.

BEOO a, b, C readlnia, b, c});
BwBOO a, ' 'y b,' ', ¢, HC writeln(a, " ', b, " ', C};
D:= b*b-4*a*a; D:= b*b - 4*a¥*a;
BeBOO 'D=', D, HC writeln('D="', D);

IMpu BBOAe KosdwbmmumenToR 1, —5 W 6 nmporpaMMa (HA ANTOPUT-
MHYECKOM S3bIKe) BLIBOJAMT:

1.0 -5.0 6.0
D=21.0
x1=4,791288 x2=0.208712

ITo mepeoii cTpoke BHAHMM, YTC BEOJ BHIIOJAHEH IPABHIBHO —
MMEHHO TAKHe YHUCJIA MBI BBOOJHJIHM. A BOT SHaUY€HHEe TUCKPHMHUHAHTA,
BEMMHACJIEHHOTO IPOTPAMMOM, OTIHYAETCA OT TOIC, YTO MEI OMKHAAAEM
moayauTh: D = (-5)2 — 4-1.6 = 1, [ToaToMy HYXXHO HCKATL OIING-
Ky B BBIpa’XeHNH OJH BhIumcaenns D.

Ecnu menpaBuTe 3Ty 0mHOKY (cZenaliTe 5TO cAMOCTOATENBHO), MEI
YBHAHM, YTC ANCKPHMHWHAHT CUYHTAETCA NPABWJIBHO, A KOPHH YypaB-
AeAuAa — HeT (npn a = 1, b = -5 1 ¢ = 6 MBI JOJKHABI NOJYUYHTH
x; = 3 m x5 = 2). ITosroMy OCTaHETCA MCOPABHThL OLIHOKM B CTpO-
KaX, TAe BREIYMCIAKITCA KOPHH.

CoBpemMeHHBIE CpeAbl IPOTPAMMUDOBAHWA, B TOM 4duciae KyMup,
AJTO u Pascal ABCNET, copepskaT BCTPOSHHBIH OTNANUME, KOTOPhIH
TMO3BOJHET:

® BRITIOJHATE IPOTPAMMY B IIOLIATCEOM PpeyKIMeE;

* TI0CJIe BRIMOJIHEHMA ovepeAHOH KOMAHZALI IPOCMATPHEATL SHAYEHHA
nepeMeHHEIX B ODAMATH;

® YCTAHABJINBATH MOYKU OCMAHO6Q, TOe TIPOrpaMMa IOJMKHA OCTa-
HOBHTBCH H TEPeHTH B NOIMArOBbLIHA perHM.

DopaGoTaiite nporpammy Tak, 4TOoObl Y4ecTb CAy4ad, KOraa ypasHeHwe
HE UMEeT BEWECTBEHHLIX KOPHeR.
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AOKyMeHTMpOoBaHUuEe NpPorpamMmaesl

K BbiNycKy NpOrpammel KOMMaHWA-Pa3paboT™nk gomKHA NOArOTOBUTE AOKY~-
MEHTAUMIKD Ha nporpamMmy. PykosoOcTeo nonb3aoearens (37o Hanbonee Bax-
Has 4YacTb ACKYMEHTauuuW) coaepXut BCIo MhdopmMauuio, Heobxoavmylc Sns
MCMNONL3CBAHWA NPOrPaMMLI:
* HazHa4YeHWEe NPOTrPaMMBbl;
¢ HOpPMAT BXOOHLIX OAHHBLIX;
* POPMAT BhLIXOOHLIX DAHHLIX;
* MpUMEpsl UCNCNBICBAHWA MPOTPAMMEL.
Ana npumepa COCTABUM AOKYMEHTALMIO Ha MNPOCTYIO MNporpaMMmy, oTnan-
KOW KOTOPOA Mbl TONBKO YTO 3aHMMANNCh.
HasHaveHune nporpamMmol. BoIHUCNSHWE KOPHEW KBAApPaTHOTO YPABHEHWA
ax?2 + bx + ¢ = 0.
dopmar BXOAHLIX SaHHLIX. 3HaYeHua koaddurumeHToB a, b v ¢ BBOARTCA
C Knaswartypbt yepes npofen B OAHOW CTpOKe.
dopMaT BLIXOAHLIX SaHHLIX. 3HAYeHWA KopHeR YpaBHEeHWA BbLIBOAATCA Ha
aKpaH yepes npoben B OAHOI CTPOKe; nepep 2HA4YeHWeM NEePBOro KOPHA
BLIBOOUTCA TEKCT x1=, nepeg aHa4YeHWemM BTOPOTO KOPHA — TEKCT xZ2=.
fpunep HCIOAB30BAHN POrPAaMME: {peweHne YPABHEHWA
x2 - Bx + 6 = 0O):
Beemure a, b, c: 1 -5 ¢
x1=4,791288 x2=0.208712

Buisogbl

¢ Jranel paspaboTKH IpOrpaMMHOro obeciedeHHA:
— NOCTAHOBKA 3a804H;
— DOOCTPOEHWE MOIENN;
— pasapa$oTra aNropMTMa H cnocoba OpeACTABJAEHHS JAHHEIX;
— KOIHpOBaHNE;
— OTJaIKA;
— TECTUPOBAHHE;
— AOKYMeHTHpOBaHME;
— BHEJpPEHHE M COIPOROMKAEHHE.

¢ IIps HCIOJML3OBAHMH METOAA IPOEKTHPOBAHHA ¢CBEPXY BHH3»
(MeToAa IOCJEROBATENRHOrO VTOYHEHHMA) 3anada pasOuBaeTca HA
NoAsajaud, KaMmada m3 noazagay ohbopMAAETCA B BHAE BCIIOMOTa-
TeJILHOro anroprTMa. CHadaja COCTABJIAETCH OCHOBHAA Mporpam-
Ma, A 3ATEM BC€ BCIIOMOTATEJLHBLIE AJIFOPHUTMEIL.

e [Ipp HCIONB3OBAHHMH MeETOAA IPOEKTHPOBAHHA «CHHIY BBEpPX»
paspafoTKa IIpOrpaMMElI HAUMHAETCA ¢ HAUOOIEe MEJIKHAX IOa3a-
Aad, U3 KOTOPHRIX OCHOBHAH NpPOrpaMma szarem cobHpaercH, Kak
B3 KyOMKOE,

HapwcyiiTe B TeTpaan WHTENNEKT-KapTy atoro naparpadga.

o
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Bonpocsl U 3apnasmna

1. IToueMy AArOpPHTMEI M cHocoORl XpaHEHHH JAHHEIX paspabGaThiBa-
IOTCA OZHOBPEMEHHO?

2. YeM oTJMIHYAETCA TECTHPOBAIHE OT OTJAAKH?

3. MoXHO JH CYATATE, YTO IIpOTpaAMMA, VCHEIHO NPOIIeNIIad Te-
CTHPOBAHUE, HE COACPMHT OIHHOOK?

4, Moxer au npomsofiTH OTKA3 B OporpaMMe, B KOTOPOH HeT JIOTH-
yecKHX olnHbok?

5. Eciu ODporpaMMa ILIOXO AOCKYMEHTHPOBAHA, K KaKHM NOOCIEACT-
BHAM 9TO MOKET IpHBeCcTH?

6. Kak BH aymaere, IIOYeMY Ba)KHO COIPOROMICHHES IIPOTPAMMEL ITOC-
Jie €8 COAYH IARAIYHKYT

7. YeM OTAHUYANTCA JBA NOOAX0AA K IIPOSKTHPOBAHMKY IIPOTpaMM:
«CBEpXY BHH3%» U «CHH3Y BBEpX»?

8. BoimonHHTE o YKASAHNI YYATENA 3alanma B paboueil Terpanu.

Moarorossre coobuwenue
a) «CTpyKTYypHOe NIpOrpaMMHUPOBAHHE»

0) «IlapagmrmMel (CTHJIN) OPOrpaMMHEPOBAHUIA»

NpakTuyeckan paGora
BeimosuuTe nparktuueckyio patory Ne 19 «Ornaaxa nporpaMMbls».

§24
Npoueaypsbl

Knrrovueavie croea:

* TIpoueaypa * JIOKAJNLHAA MepeMeHHAA
® napaMeTp ¢ pEeKYPCHBHAA OpOoLEeRypa

Y710 Takoe nognporpamma?

Korma Met B 7 kJacce pabotanu ¢ nucnonHaTedaeM PoGor, ME yiKe
HCIOAL3CBAIH BCIOMOTATEbHBIE AJIMOPHTME! (IIOANIPOrDAMMEI, IPOLEe-
Aypel). Kamaan npoueaypa pemaja oaHy noAsafady, H3 HAX CTPOH-
Jack OPOTPAMMA AJA pelleHMA OCHOBHOM 3a7a4H.

IMognporpaMMel OOMe3HEl B IIEPBYIO OUEDPEIL IIOTOMY, YTO TOTO-
Bbie ANTOPHTMEI MOYKHO HCIOJBLIOBEATE MHOTO PA3 IIPH pelleHHH OoJsee
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CAOKHBIX 3ajJad, He «M3obperad Bejxocunen». M3 moanporpaMm co-
CTABJIAKOTCHA 6H6J1HOT€KH, HEKOTOPBIE€ N3 HHX BXOOAT B COCTAB JA3BIKOB
IpOrpaMMHUpoBaHHA. MBI IpPOCTO HCOONB3YEM HX, He 3aJAyMBIBAACD
0 TOM, Kak oHH pafoTaT. 3T0 SKOHOMHT BpPeMHA IPOrPDAMMHCTOR,
ocBODMKAAA HX OT IOBTOPHOTO BBIMOJHEHHA PaldOTHI, KOTOpaA Vike
6Bl7Ia KeM-TO cAejlaHa paHbIIe,

IlopgnporpaMmel OHBAIOT JBYX THIIOB - IpoOeaypnl M (QYHK-
oun. [lopgnporpaMMbBI-NPONEAYPHl BHIIIOJHAKT KaKHE-TO JeHCTBHA.
Hanpumep, writeln B aswmke Ilackans — 3To craHmaprHas mojg-

nporpaMma-nponenypa, KOTopad BLIBOAHT AaHHEIe Ha sxkpaH, Iloa-
OporpaMMbI-pYHKIIMM BO3BpAIlAIOT Ppe3yabTaT (YHCJIOQ, CTPOKY).
ITlopnporpaMma sqrt, BBRIYSHMCAAKOIAA KBAAPATHHIA KOpeHbs UIH-
cjia, ~— 9T0 QYHEDOAA.

B srom maparpade MBI HayuMMCA OHCATH CBOH OOAIPOTPAMMEI-
OponeAyphl, 8 B CAeAVIOINEM 3aiiMEéMCA (QYHKIOMIMH.

Onpepenyte TUN NOANporpaMMel (Npoueaypa wiv GyHKUuMs), KoTopas:

a) PUCYET OKPYXHOCTb Ha SKpPaHe;

6) onpegenseT nnowanb Kpyra;

B) BbLINMCANIET 3HAYEHWE CUHYyca Yyrna;

r WaMeHseT pexum paboTol NporpaMMbl;

4) BO3BOOWT YACHO X B CTENEHb I,

2) BKMIOYAeT OBMrarent asToMobwvns;

X) NpoBepseT OCTaBWeecn KonudecTeo OeHavHa B Gake;
3) waMmepseT BLICOTY Nonéta camonéTa.

Mpoctas npouegypa

IIpeamoo:XuM, YTO B HECKOJBKHX MECTAX IIpOrpaMMEblI TpeGyeTcA BBI-
BOAMTL Ha 2KpaH cTpoxky U3 10 3HakoB '-' (Hanpumep, AJd TOTO
qT00Bl OTAGJIHNTE AB& OJOKA Pe3syABLTATOB APYT OT APYra). OTO MOMKHO
cAelaTh, HaNpHMEp, TaK:

BEIBOH '—-————————- ', HC writeln('--————————- Yy,

KoHeuHO, MOMKHC BCTABUTE JTOT OMEPATOP BBIBOAA Beage, IAE
HY)KHO BEIBECTH TaKyK CcTpPpoky. Ho Tyr ecTk ABe cioxxHocTH. Bo-
IIePBBIX, CTPOKA M3 MHHYCOB XPAHHTCSA B NMAMATHA MHOrO pas. Bo-BTo-
PHIX, €CcAA MEl 3aJyMaeM KaK-TO N3MeHHTh 3Ty CTPOKY (Hampumep,
S4MEHHTh 3HAK '—-' Ha '='), HyxHO OyaeT MCKATL 9TH OOEPATOPEI
BBIBOAA MO nmcell nporpaMMe.

Jia TaKMX cAy4YaeR B fISBIKAX IIPOTPAMMMPOBAHUA IIPEZYCMOTpE-
HBI NIpoenypbl — BCIIOMOTATENBHBIE &JTOPDHTMEI, KOTODBIEC BBIIIONHA-
IOT HEKOTOpPEIE ,[leﬁCTBHH:
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anr C npouenypor program withProc;

Hau procedure printLine;
cen begin
printlLine writeln('-—-—-———————- ')
. end;

XOH begin

anr printline aen

Hag printLine;
BHBQOJY '—--~———————— ', HC ‘s

KOH end.

MuororoueM B TeKcTax nporpamm OyaeM 0003HAYATE HEKOTOpBIE
ONEepPATOPBI.

B anropurMuuecKoM S3BIKe NOpoOeAypa odopmiiAercA TOUHO TAK
de, KAK H OCHOBHOH aJropHTM, HO PpasSMellaeTcd IIoche OCHOBHOM
IPOTPAMMEI.

B assixke Ilackane Opouesypa HAYMHASTCA ¢ KJOYEBOro CJICBA
procedure, Teso IpPOUEAYDPHE! HauuHaercA ¢ begin m saxkaHguBaerca
KJIIYeBHIM CclIoBoM end ¢ Toukroil ¢ zanaToil. Ilpomeaypa pacioio-
SKeHa BBIIIE OCHOBHOH IPOrpaMMBI, A0 MOMEHTA ef IepBOTC HCIIOJL-
30BAHUA,

PaKTHYECKH MEl BESJIH B ASBIK OPOTPAMMHpPOBAHHMA HOBYID KO-
MaHAy printLine, xoropasa Onlia pacmudgpoBaHa OPEMC B TEKCTE
nporpaMmiel. Jnsg Toro urobel mpomeaypa sapaborania, B OCHOBHOM
mporpaMMe (HJIM B JAPYro# npoueaype) HeoOXoAEMO e€ BEIZBATE IIO
MMEeHH,

Y10 NPOM30AOET, ecnNy BLI3BATh NPOUEAYPY, HO HE BKIOYWTL @8 TeKCT B
nporpammy? NpoBepbTe ITOT BZPWUEHT ¢ NOMOLULID KOMNLIOTEpA.

H4T0 NPOM3ORAET, €CNK BKIINYATL TEKCT Npoueaypbl B NPOrpaMmMy, HO
He Bbi3biBaTh €87 [poBepeTe 3TOT BAPWAHT C MOMOLLUBKD KOMMLIOTEPSA.

Hcnonbp3oBaHHe NpoleAyp COKpamiaeT KoOZ, €clIM KaKHe-TO ole-
pagyH BRIDONHAKWTCH HECKOJBKO pa3 B PASHHIX MECTAX IIPOrPaMMEI.
Korma npomeaypa HAIMCAHA ¥ TINATENBHAO OPOTECTHPOBAHA, MOXKHO
nepezaTh €€ APYIHM IPOTPAMMECTAM AJIA HCOOJBI0BAHUA B ITOM e
HIH ADPYTOM IIpOeKTe.

Boapmiyio mporpaMMy Becerga pasGABAIOT HA HECKOJABKO dacTeil,
ohopMiAS B BHAE NPONEAYP OTAEAbHEIE 3TANLI CJCKHOID AJITOPATMA.
Takoif mogxon zejiaer BCIO OporpaMMmy Gojiee MOHATHOM M IMO3BOJHET
pasgesuTh paboTy Mexay IpPOTPAMMHCTAMIL,
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Teneps NpeAcTaBbTe cele, YTO HYKHO BEIBOZHTH CTPOKH M3 3HAKOB
«MARYC» pasHOBl mamHEL (5, 10 m ap). KoHeuno, MOMHO CAENATH
HECKOJIBKQ HPOIeAYP, HAampumep:

Mpoueaypa ¢ NapaMeTpom

anr printLineb procedure printLine5;
Ha4 begin

BHBOLO '-—-—-- ', HC writeln('-—--- ")
KOH end;
anr printLinel0 procedure printLinel(;
Hay begin

BEHIBOL '—-————————- ', HC writeln('--———————-—- ")
KOH aend;

Ho Tak gmenaTe He HYXHO. [leso B ToM, uTo 00€ Opoleayphl BEI-
BOAAT OENCYKHM 3HAKOB «MHEYC» (T. €. BHINOJNHAIOT OJHH H Te Xe
AeicTeaal), TOALKO PasHO#M AJAMHBLI. I[[03TOMY X049eTCH HCHOJIB30BATH
BCETC OFHY OPOLEAYPY, OepeAaBas el HYXHYK AIHHY LEHOUKH,

B3ameTrdM, UTO HOpoLeAypY printLinel(0 MOMXHO NDepenucars C
OOMOIILIO IIMKJIA:

anr printLinel0 procedure printLinel(;
Hay var i: integer;

nen i begin

HO gna i or 1 xmo 10 for i:=1 to 10 do

BRIBOLO '-! write('-");

K1 writeln

BHBOI HC end;
KCH

Ira mponeaypa ZeNaeT TO e caMoe, UTO M HePBLIH BAPMAHT, —
BBIBCAHUT CTPOKY H3 10 MMHYCOB M IepeXOAUT HA HOBYIO CTPOKY.

BrguM, 4To NpoOeiypa CTANA AJWHHEE A VCJOXKHHIACHE, NOABHICA
oukja. BHYTpH nponenypsl OOBABICHA MepeMeHHAd i. JTa nepeMeHHAasd
OPpHHAAICIKUT Oponeaype, OHA HASKBaeTCA JOKAABHOH. llpyrme mpo-
OeAyphl M OCHOBHAA NpPOrpaMMa He MOCYT OODAINATBCA K «UVIKOH»
JIOKANLHOM NepeMeHHOH.

e Bul YXe BCTPe4anuCb CO CAOBOM «MOKaNbHblit» B Kypce WHgpopmaTH-
ku? BcnomHuTe, OT Kakoro MHOCTPaHHOrO CAOBa OHO MPOU3OLINO.

JloxkanrHAA nepéeMeBEHana — 2TC NepeMeHHadA, 0O BABRJICHHAA BHYT-
pu oopoporpaMMeul. Jpyrae moanporpaMMel M OCHOBHASA IIPOTpPAM-
M8 He MOTYT K Heit ofpamaThed.

o
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JlokanpHasa nepeMeHHafd CYHIECTBYET TOJBKO TOrAa, xKorga pabo-
TaeT npoueaypa. Kax Toianko paGora mponeayphl 3aKOHYeHAa, BCe JIO-
KAJbHBLIE IIEPEMEHHBIE YIANAIOTCA H3 IMAMATH.

Yem Oyper oTAMuaTteCA NpoUEaypa, PUCYIoWan 5 3HAKOB «MWHYC», OT
nocnegHero BapuadTa npoueaypbl printLinel0?

Ecim MB!I X0TMM, YTOGH YHCJIO TMOBTOPEHHI MUKJI& MOMKHO OLLIO
MEHATh, B OPOIEAYpe BMECTO YHC/AA HYKHO HCHOAB3OBAThL NEPEMEH-
Hywo. W sHaueHue 3TON NepeMeHHOH HYXXHC KaK-TO NepejaTh Opo-
neaype. Odopmasgerca aTo Tak:

anr printline( menm n } procedure printlLine( n: integer )}:

Haw var i: integer;
nen i begin
Hx gna 1 or 1 mo n for i:=1 to n do
Buponm ‘- write("™="'});
KIL writeln
BHIBOO HC end;
XKOH

BesnupHa n HAsHIBAETCA NapaMeTpoOM NOpoHeAypel. B 3aroaoeke
nponeaypel Ro0ABMINCE KPYrible CKOOKHM, IAe SaIMCAHO MMA Iapa-
MeTpa M ero THIIL,

IIapaMerp — 2TO BeJIHUYHMHA, OT KoTopoi saBucHT paboTa mpone-
Aypel. IlapaMerp MMeeT AMA H THI, ¢ HAM MOKHO paloTaTh TakK
JKe, KAK ¢ JOKAJBbHOH nepeMeHHOMH.

Hama npouegypa printlLine umeeT OJHH mapameTp, ¢0ozHadeH-
HEIfi AMEHEeM n, — JAJHHY CTPOKH M3 3HAKOB <¢MHHYC».

IIpn BEIBOBe Takoil mpooeayphl B cKOOKaX HYXXHO IepemaTh Qak-
THYeCKOe SHAYEHHWe, KOTOPOe JIOJIKHA IPHHATL IEPeMeHHAA 7 BHYTDHA
npooeaypbt. Taxoe 3HaveHwe HASEHIBAETCHA APLYMEHTOM (HJH (DaKTH-
YecKHM MADAMETPOM).

AprymenT — 3TC 3SHaY€HMe IApaMeTpa, KOTOPCE NepefaércA Ipo-
nexype.

IIpu BEI30Be NPONEAYPH! APTYMEHT mepedaéTca B CKofKax:

printLine (10} ;
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Y1o GypeT BLIBEOEHO HA 3KPaH NPW BLINOAHEHWW dParMEeHTa Mnporpam-
Mbl?

printLine(7);

printLine(5);

printLine (3);

Ans TecTmpoeaHwa npouenypel printlLine MeaH xo4deT Hanwcate He-
Gonbwylo nporpaMMy, B KOTOPOR ANWHA JIMHMKW BBOAWTCH C KIABWATYPH.
fae HYXHO NOMEecTWTe ONEepaTop BBOAA — B npouenype WM B OCHOBHOW
nporpaMme?

Heckonbko napameTpoB

JapaiiTe HEeMHOrO VJIVUIIMM NpPOLEZYPY: CAeN4eM TaK, UTOGLI MOMK-
HO GHIJIO M3MEHATh He TOJBKC AJMHY CTPOKH, HO H CHMBOJEH, H3
KOTOPHX OHA CTPOHTCA. OAA 3TOr0 B NPOUEAYDPY HYIKHO AOOABHTD
elé OgMH NapaMeTp CHMBOJBHOIO THOA (AMT B ANTOPHUTMHYECKOM
A3HIKe M string B asuke Ilackans):

anr printline{(smmr ¢, oen n) procedure printlLine
(c: string; n: integer):

B aaropHTMHYeCKOM A3HEKEe HAPAMETDEI B 3arcJIOBKE HpONeAVPH
OTAENAITCA 3amIATOi, a B Ilackane — TouKoOH ¢ 3amATOH.

3annwnTe B TeTpaon NOMHBIA TeKCT npouenypsl printLine.

Y1o GyneTr BbBEASHO Ha 3KpaH NPW BLINOAHEHWW (parMeHTa nporpam-

MBI ?
printLine('-', 10};
printLine('=', 7);

printLine('c', 5):

Npoueaypbl B APYrMX A3biKax NporpaMMmupoBaHns

MNpoueaypa printLine ¢ oaHMM napameTpoMm Ha a3wikax Python w C mo-
xeT 6biTb 3anucaHa Tak:

def printLine (n): void printLine (int n)
print ('-"*n) {
int i;
for {(i=1; i<=n; i++)
putchar('-");

7
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B Azbike Python oGbaBNeHWE MPOLUERYPb! HAYMHAETCA KNIQYEBLIM CNOBOM
def. Tun napamMeTpa yKa3wlBaTbh HE HYXHO, OH ONPEeaenseTCR aBTOMaTude-
ckn. Teno npoueaypbl 3aNACLIBAETCH € OTCTYNOM BNPAas(, TaK Xe, KaKk Teno
uUMKNa U YCAOBHOMO onepatopa. BoiBecT n oAWHAKOBbIX CUMBOROE MOXHO
6e3 unkna, NOCTPOME CPAa3Y HYKHYIO CTPOKY C NOMOLWLIO «YMHOXEHWS» CHM-
Bona '-' Ha n.

Mporpamma Ha A3bike C QUYeHb NOX0Xa Ha nporpammy Ha [ackane.
Npu3anak npouedypsl — cnoso void B 3aronoeke (Bmecto procedure Ha
Mackane). Teno Npouegypel 3aKNueHe B PurypHole ckobku. CraHgaprHas
¢dyHKUMa putchar ebLiBOOWT HA SKpaH OOWH CWMBOR.

Pexypcust

CocTtaBuM Npouenypy, KOTOpaa BLHIBOOWT HA 3KpaH OBOWMMHYIO 3anMcb Ha-
TypanbHOro 4ucna. MNockonbky uucno GyneT MeHATLCA, 3TO QoxHA ObiTh
npoueaypa ¢ NapameTpoMm:

anr printBin (mes n) procedure printBin(n: integer);
HaY begin
KOH end;

BCNOMHWMM anropuTM NEPEeBOAa YMCNA B OBOMYHYID CUCTEMY. HYXHO Oe-
AUTbL YUCNO HA 2, Kaxabid pa3 BLINWCLIBAA OCTATOK OT ASfeHWA, Noka He
nonyuntca (. Ha anropntmMu4eckoM S3bike anropMTM MOXHO 3anvcaTtb Tak:

HI noxa n<>0
pusog mod(n, 2)
n:= divin,2)

KILI

MNpoeepbTe BpydHyIO paboTy 3aToro anroputMa ana yucna 6. Ynanocb nn
BaM NOMYYUTL NPABUALHLIA OTBET? MoveMy?

MpoBnemMa TONLKO B TOM, HTO MEPBOH Mbl NONy4aeMm NOCASOHIO undpy
OBOWHHOM 3aNUCK, NO3TOMY OCTATKM BLIBOOATCA B 00parHOM nopsagke (He
TaK, KaK HYXHO).

EcTb pasHbie ¢nocolbl pelseHus 9TOW 3a0a4M, KOTOphIe CBOOATCA K
TOoMy, 4ToOb! 32NOMWMHATL OCTATKWM OT OenceHusa (Hanpumep, B CMMBONbLHORA
CTRPOKE) U 3aTeM, Koraa peaynstar GyneTr NONHOCTLID Nony4yeH, BbIBECTU ero
Ha 3akpaH. OOHako MOXHO NPUMEHWTL eWd OAWH KpacuBbid noaxoa. WMaes
TaKOBA: HTO0LI BLIBECTH ABOMYHYIO 38MMCH YWCAA Ti, HYXKHO CHa4ana BuiBeCTi
ABOUYHYIO 3anmck yucna div (n, 2), a aatem — ero NocNegHIon ABOMYHYIO
umncdpy, koTopaa BeluuchneTcs kak mod (n, 2).

Y1o xe nonywwnock? lNpouynTailTte ewé pas ¢pasy, BbIASNEHHYIO KypPOW-
BOM B NpefbioyweM abzaue. BuxoguT, 4TO AN Toro, 4Tobbl pewdTb 3anady
ONF MCXOOHOrO YMCNA, HYKHO NPEeaBApUTENLHO pelwnTs TY Xe caMmyio 3agaqy
Ons mMeHeere yacna divi(n, 2).
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Takon anropuTM O4eHb NPOCTO NPOrPaEMMUPYETCH:

anr printBin (mem n) procedure printBin{n: integer):
HAY begin

printBin{div(n,2)} printBin(n div 2);

BuBOO mod (n, 2) write(n mod 2}
XOH end;

¥ Hac nonyyvunoce, 4TO npouedypa printBin BhiamiBaeT cama ceta!
Taxkoih NpUéM B NPOrpaMMUpOBaHUM HA3LIBASTCA PEKyPCWeid, a npoueaypa —
PEKYPCHUBHOMN.

PexypcMeHan npouenypa -— 310 NPOUSAYPaE, KOTOPas Bbi3bIBAST Cama 0
cebq.

MpoBepbTe ¢ NOMOWBID OThaauuKal) B NOWAroBOM pEeXUME, 4TO NPOoW- E
30AAET NPU Bbl30BE 3TOW Npouedypbl.

MNpueenénHan npouenypa printBin owwnbouHa, BepHee, CHa He aone-
naHa. TlpeactaeuMm cebe, 4T0 MBl Nepeaan npousaype 4Yucno 2. CHauana
OHA BL3bIBAET cama cebn pna 3Hauenua div(2,2) = 1, zarem — pna
3Havennn div (1,2) = 0, n noTom ewd GecKOHeYHO MHOro pa3s Ana Hyns.
Takwe BblI30BBHI HWKOrAa HE 3aKOHYaTcH, W nporpamma saupknurca. Ytobo
STOr0 HE MPOM3OLWN0, HYXHO BLIATH M3 Npoueaypbl {M 28KOHYUTL 3ITU BNO-
KEHHLIE BLIZOELI), KOrAg 3Ha4YeHWe NapameTpa craHeT PaBHO HynMo:

anr printBin{gen n} procedure printBin{n:
Had integer);
ecau n=0 TO BHXOIL BCe begin
printBin(div{n,2)) if n=0 then exit;
Beieon mod {n, 2} printBin(n div 2);
XOH write(n mod 2)
end;

B anropurMUM4ecKOM A3HIKE AR BbIXOAA W3 NPOUSaypPbl WCNOAL3YETCH
ONepaTop BHIXQI, a4 B A3bike [lackan — oneparop exit.

¥Beaumcn, 4TO npouenypa OCTAHOBMTCS Npu NOOOM 3a0aHHOM HaTy-
paneHOM uvcne. JeACTBUTENbHO, NPW K2XOO0M BROXEHHOM BLI3OBE 3HA4EHWE
napamMmeTpa yMeHbllaeTcs (penuTca Haueno Ha 2). B peayncrare korna-Hu-
Oyab OHO 06R3aTeNLHO CTaHeT pPaBHO HYNID, M BAOXEHHBIE BhI3OBbI 3AKOH-
4aTcH.

1) Ina xopa B NpoueAypY B IOLIATOBOM pPe:KHMe OTJANIMKA KCIOAL3YHATE Kiamu-
my F7.
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ChopMynupyirTe anropuTM BbIBOOA LENOYKW OAWMHEKOBLIX CUMBONOB, WUC-
nonbayda pekypcuio. Hanuwmre pexypcueHylo npoueaypy. Monpobyiate
npuaymars ABa B2PUEHTA PEeLIeHnR,

BaiBOALI

e ITpoueaypa — 2T0 BCOOMOTATENLHEIN aaropmrm {(IoZmporpaMma),
PEIIAIOIINH CAMOCTOATENLHYIO 388AYY, KOTOPHIH MOMKeT HCIIOJNbL-
30BATBCH HECKOJBHKO paa.

¢ JlokansHada nepeMeHHAA — 3TO IePeMeHHAA, OOBABICHHAS BHYTDH
noAnporpaMmul. pyrue nmoinoporpaMmMel H OCHOBHAA IIPOrpamMmMa
He MOTYT K Heil ofpamarbci.

e JlapamMerp — »ro BeXuwdmueA, OT KOoTOpOHl 3aBucnt pabora mpoueny-
pel. IlapaMerp EMeer UMA, ¢ HEM MOMKHO paSorark TaK e, KaK C
JOKaJbHOH TepeMeHHOMH.

s ApryMeHT — 3TO 3HauUEHAEe [IapaMeTpa, KOTOpOe Iepemaérca MmpoIe-
Aype.

e PekypcuBHAHR IPOOEAYDE — ITO NPOLEAYPa, KOTOPaA BHIBEIBAET CAMa
cebsn.

HapucyiliTe B TeTpaan WHTENNeKT-kapTy 3Toro naparpacdca.

Bonpochl n 3anaHua

1. BayeM HYKHLI IPOLEIYDPLI?

2. HocrarodHo JH BKJIIOUYHUTEL NPOLEAYPY B TEKCT IIPOrpPaMMEI, YTOOLI
OHa «cpaforasas?

3. Karpe BO3MOXMCHOCTHM MOOABAAKTCH, KOrAa B Hpoleaypy AcbasiasA-
I0TCA napamerpsr?

4. Kak onpepesuTh, YTO IepeMeHHAA — JIOKANLHAA?

5. BEHIOOJIHNTe IO YKASAHMI YUYNTENA 3aIaHHd B paboueil Terpagm.

A NMoarotoeste coobwenne

a) «Perypcud B npuUpOie M HCKYCCTBE»
0) ¢Xanoiickme GalrHM»

NpakTuyeckne paGoTnl

BrinoaHuTEe HpaKTHYecKHe paboThHI:
Ne 20 <«Ilpouenypris;
Ne 21 «PerypcuBHBIE OpOLEAYDBI».
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§ 25
DyHKUMN

Knarwveante cnosa:

¢ byHxuua ® IapaMeTpEl
e BHI30OB (PYHKIMH ® peKypCcHBHAA (YHKUUA

Y710 Takoe PdyHkuua?

IIpeacTraenTe cefe, UTO BBl 3aKA3LIBAETE TOBAPD C AOCTARKOHM mo Tenae-
¢doHy MIH B WHTEpHeT-MarasWHe. EcIW roBOpHTEL HA SSBIKE MMPOrpaM-
MHCTOB, Bhl BHI3HIBAETE BCIIOMOraTelbHbIH anroputMm. Ho, B oTnmume
OT NpoOeayphl, UHCOOJIHHMTEP STOTC AJTOPHTMA HE TOJbLKO BEHIIIOJIHAET
Kakue-ro AelcCTBHAA, HO M 8038paiyaent Pe3ylbinant — TORAp, Ko-
TOpHIii BAM OPHABO3HUT KYPLEpP. ITO BTOPO THN BCIOMOrATEIbLHEIX
aamroputmMoB (nogmporpaMM). Takue DOZNIPOrpAMMHEL  HA3LIBAIOTCA

GYHKIIMAMH.

dyarumua — 3170 BCOOMOTATEABHEIH ANTrOpUTM, KOTOPHIA BO3BpA-
HgeT peayasTar (MHCAC, CTPOKY CHMBOJIOB H AD.).

IlocTpouM GYHKIIMIO, KOTOpAs BOSBpALIaeT cpefmee apHdMeTHIec-
KOe ABYX LEJBIX YHCE].

KakoW TN DaHHLIX HYXHO MCNONL3OBATH ONA XPaHeHWs cpeaHero apud-
MEeTVHeCKOro ABYX UenwX uucen?

DOYyHKIWAA IPHHUMAET JBA MAPAMETpa — HCXOAHHBIE LeJble WHCIa
H BO3BpAIOAST PEe3VABTAT — BEIECTECHHOE YHCI0:
anr Bam Avg{mesm a, b} function Avg(a, b: integer): real;
Hau begin

spau:=(a+b) /2 Avg:=(ath) /2
KOH end.

B sarogoBke (PpyHKOUN YKASBIBAIOT THH pPe3yJIbTATA — IEpPe] HMe-
HeM GYVHKIOHH B ANTOPHTMHYECKOM A3BIKE 34THCAHO KJIKUYEBOe CJO0-
Bo Bem. B aasnike ITackans z3aronoBox (HYHEKIUHH HAUHHASTCH CJIOBOM
function, a nocre ¢ckof0K, B KOTOPEIX IEePeHHCIAIOTCA OapaMeTpsl,
yepes ABOETOYMEe BANWCHIBAIOT THN pPe3yJabTaTa — real (BeljecTBeH-
HOE YHCAQ).

HUcnonb3ys OONOAHATESNbHBIE WCTOMHWKW, BLIACHWATE, YTO O3HAYAeT aHr-
AVIACKOE CNOBC average, oT koToporo oBpas0saHo HazBaHwe GYHKUMK
Avqg.

0

©



n MNporpammupoBaHmne

Pesyaprar dyHEIEH (BOSBpaluaeMoOe 3HAYeHHe) HYKHO 3aM0HCATH
B COENUANBHYI0 TepeMeHHY). B ajropurMuvYecKOM A3bIKe OHA HA3EI-
BaerTca z2Hau, a B Iackange cormazaeTr ¢ MMeHeM (QYVHKIHH.

zHad:={a+b) /2 Avg:={a+b) /2;

Hpu BR30Be (PYHKOHUH HYKHO CKA3aTh, PAE COXPAHATEL HOOJIY4YeH-
HEIH orT Heé pesyabTar. HampyMmep, MOMHO 3alMCAThL €I'0 B OTHEAL-
HYID NepeMeHHVIO TOTQ THIIA, KOTOpPHIH BO3BpamaeT GYHKIHA:

BemM ST var sr: real;

. s . PR Y

sr:=Avg(2,3) sr:=Avg(2,3);

PeayasTaT GPYHEKUMH MOXKHO Cpady BLIBECTH HA 3SKpAaH:

BEIBOL Avg{4,8) writeln(Avg{4,8));

Yro Gyner sniBefeHo Ha 3IKpaH B peaynbrate paboTel 3TOrO dparMeHTa
nporpaMme?

sr:=Avg{3,5)} sr:=Avg{3,5):

BHBOO Sr+Avg(7,11) write (sr+Avg(7,11)):

PYHKINH MOKHO IepefsBaTh He TOJBKO apryMeHTEI-KOHCTAHTHI,
HO TAKKe HMEHA IePeMEHHBIX H apu(pMeTHYEeCKHEe BBIPDAKEeHNA:

unem a, b var a, b: integer;
Bem sr sr: real;
a:=5 a:=5;

b:=7 b:=7;

sr:=Avgla, b+8) sr:=Avgi{a,b+8};

Hama ¢yaxuma Avg BO3BpaIaeT BELIECTBEHHOE UYHCIO, MO3TOMY
BBIZOBRI 3TOH (DYHKIHHM MOMKHO NPDUMEHATh Beajie, TAe pa3penreHo
MCIOJIB30OBATE BEOIECTBCHHOS YIC/HO, B TOM UHCIEe B apMOMETHMUECEHNX
BBIpAXKEHHAX, YCAOBHBIX OIleparopax # uukgax. Hanpumep:

c:1=2*Avg{x,y)+tz Cr=2*Avqg (%X,¥y)+z;

ecm Avgi{a,b)}>4 wo if Avg(a,b)>4 then begin
BCE end;

KO nooxka Avg{a,b)<x while Avg(a,b)<x do begin
KIL end;




DyHKUUK @

HaliguTe 3Ha4yeHWA nNepemeHHBIX a3, b » X, NpW KOTOpLIX B pesyibTa- 0
Te paboThl aToro ¢parMeHTa nporpaMmel GyoeTt ebiBegeHo cooblueHue

«Nal»:

acim Avg(a,b)>x To if Avg{a,b)>x then
BuiBOon 'Jal!! writeln{"Jal!"');
BCe

HailauTe HaYanbHLIE 3HAYEHUA NEPeMEHHbIX a, b 1 X, NpW KOTOPBIX STOT 0
WHMKN BBEINONHATCH POBHO 4YeTeIipe pazac

Hu, noxa Avg(a,b)<x-1 while Avg(a,b}<x-1 do begin
b:=b+1 b:= b+l
i end;
DYHKUMN B APYIrUX fA3biKax NPOrpaMmMmmpoBaHUs e
OyHkuMAa Avg Ha A3bikax Python v C MoxeT OblTe 3anucadHa Tax:
def Avg(a, b): float Avg{int a, int b)
return{a+b) /2 {

returni{a+b)/2.0;
}

B ofSoux aTHx A3bikax oA Toro, vtobbl onpeaenTe pesynbtat paGoTo
GYHKUWK, UCNONL3YIOT onepaTop return («BepHyTo»). Teno GyHKUMKM Ha
A3blke Python zanucbiBaeTcA C OTCTYNOM, a Ha A3blke C 3aknN4aeTcA B
duryprsie ckobku. Mo ymonYaHw) (ECNM He yKa3aHO wHade) B Asbike C
NP AENSHWA LENOrd YWcna Ha uenoe MNOoAy4aeTCA uenoe vvchao {ocTaTok
oTOpacueaeTca). Y4To6b NONYYMThL BELLECTBEHHDLIW Pe3aynsTaT, Mbl pasgenunu
CyMMY a+b Ha BewecTBeHHoe wacno 2.0,

MayunTe TeKCT NporpamMbl Ha A3bike C, CPaBHUTE ero ¢ NPOFPaMmOon
Ha lMackane u BHIACHWTE, KakK B fA3abike C yKasbiBaeTCs, H4TO PEe3yILTAT
patoTbl GYKUMM — BELLECTBEHHAA BENUYUHA.

MNpumepbl PyHKLNA

3anaua 1. CocraBure GYHKOWIO, KOTOpad oOpenendeT HaUbGoJbIoee
H3 ABYX OeNBIX YHCEN.

ANTOpHTM onpeZeNeHHsa HAWOONBINErc M3 ABYX YHCEN BHL YXKe
gHaeTe M3 Kypca 8 kiacca. Qcragrcad TOABKO <«3aBeDHYTH» €Irc B

dvuaruno. Hanpumep, Tak:




n MporpamMMmupoBaxue

anr uen Max{men a, function Max(a, b: integer):
Hay integer;
ecm a>b To begin
3HAY:=a if a>b then
MHade 3Had:=b Max:=a
BCE else Max:=b
KOH and;

Oaua GYHKIMA MOMeT BRIZRIBAThL Apyryio. Hampumep, moxcHO co-
CTABUTL QPYHKIMIO Max3, KOTopad BO3BpallaeT HAmOOJILIIee M2 TPEX
ympces, HCOOJNL3YS TOTOBYI0O GYHKIHIO Max:

anr nen Max3 (mem a,b,c) function Max3{a, b, c: integer):
Had integer;
sHAaY :=Max (Max (a,b), c) begin
KOH Max3:=Max (Max (a, b}, c)
end;

MocTpoitte $yHKUMIO Max4, xotopas sbiNMchAeT Havbonewee U3 4e-
TEIPEX 4Mcen, Ucnonkaya ¢yHkumio Max. MNMpueeante [Ba BapMaHTa pe-
WeHWA 337340,

3agaga 2. CocTaBUTE PYHKOHIO, KOTOPAA BHMHCAAET CyMMy Lubp
HATYPAABHOr(® 4HCIA.

IMocnegusas mudpa — 3T0 OCTATOK OT JAeNieHus uncha Ha 10 (ome-
pamusa mod). Iaga Toro 4rofH YAANHTL OocleAHO0 Dudpy dYHCIA,
MOKHO pasgeluTh ero Ha 10 Oes ocrarka (omepanma div). IToaromy
LA PelIeHHA PTOM 3aZaYpl HA KarKIOM IIAre IHKJAA «0TPe3aeM» OT
yacaa nociaegHolw nadpy, nobaBnasgeMm eé 3HaYeHMe K cyMMme, M 3a-
Tem ymanlisem eé u3 uucaa. [lurn zaxaHduBaeTcs, KOrZa Bce IHGPH
VAAJIeHLEl H OCTAJIOCh HYJIEBOE RHAUECHME:

anr men sumDigits (mem N(Q) function sumDigits(N: integer):

Had integer;
nen N, d, sum var d, sum: integer;
N:=NO begin
sum;=0 sum:=0;
HO, mowa N<>0 while N<>0 de begin
d:=mod (N,10) d:=N mod 10Q;

sum:=sum+d
N:=div(N,10)
b4 §
3HaW:=sum
KOH

sum:=sum+d;
N:=N div 10
end;
sumDigits:=sum
and;




PDyHKUMK @

B anropHTMHYECKOM ASBIKE HOANMPOTPAMMA HE MOMKET HIMeHATb
3HaueHMe napaMerpa-apryMmenTa. [JosToMY MBI BBIHYKAEHHI BBECTH
AONOJIHUTENLAYI0 JIOKAJLHYI0 mnepeMennayio N, roropaa Gyner uHame-
HATBECA B OHKJE,

Kax HYXHO uaMeHnTe QYHKUMIO, 4ToObl OHa BbiYMCNANa KONMYEeCTeo unwdp
4ucha?

Kak HYXHO WU3MEHWTb (YHKLWO, 4TOOB OHA BBIYWCHAN2 KONWHECTBO eau-
HUL, B ABOMHHOW 32NKMCK Ymcna?

3apnavya 3. CocrtaeuTb GyHKUMIO, KOTOPaA yAanseT Bce OBoHble NpPo-
H6&nbl B CMMBOMBHOW CTPOKE, SaMEHAA WX HA OAWHOYHLIE.

OreeTLTe HA BONPOCH N0 YCNOBWIO 3a4a4u.

— Kaxue ncxoaHble GaHHole {napameTpbl) NPprHUMAeT PyHKuMa?

— Kakoil TMN AAHHBIX HYXHO WCNORL30BaTh ANA XPAHEHWA WCXOAHLIX
DAHMBbIX?

— Y710 ByneT pesynhsTatoM paboTol ITOR pyHKUNK?

— Kako# TWN AaHHbLIX HYXHO WCNOAL30BATL ANA XPaHEHWs pe3ynbTara?

— HyXHO N BHYTPU DYHKUWKM WCNCNE30BATE UWKN?

— ECAM UMKN HYXEH, TO Kaxkoro Thna AonXeH SbiTb UMK (C M3BeCTHbIM
YUCNOM NOBTOPEHWIA WNW C YCNOBUEM)?

DYHKUMS NPUHAMAET OAWH NApaMeTp — CUMBOALHYIO CTPOKY, W BO3-
BPAILAET TOXE CUMBOMLHYIC CTPOKY, NO3TOMY €& 3arOfoBOK BLIMAOMT Tak:

anr nur HeTHRlpeH (mur s7) function noDSp(s: string):
Hay string;
c e begin
KOH R
end;

Mockoneky OBOWHLIX NPOGENOE MOXET ObiTb MHOTO, B NDOMPaMMe HYXeH
uMKn. Tak KakK HeU3BECTHO, CKONbKG uX, 3To OyoeT umkn ¢ ycnosuem ([oxa,
while). OH gonxed OCTAHOBWTRCH, KOrAa ABOMHLIX npobenos Gonblle He
OCTaHeTCH.

C noMoLWbIO KaKoW DYHKUMKM MOXHO ONpeaenvTb, YTO B CUMBONbHON
cTpoke Gonbwe HeT ABOWHLIX nNpoBenoB? Kak €€ HYyXHO WMCNOoNb3o-
BaTL?

© 9
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3anuwute B TETPpaAW ONepaTopbl A3blKa NpPOrpaMMnposaHvA, ¢ NOMo-

b0 KOTOPbLIX:

a} B NepemeHHyid P 3anuChbiBAeTCA HOMEp CUMBOMZ B CTPOKE S, C
KOTOPOro Ha4YvHaeTcs ABOMHOR npoben;

6) M3 CTPOKM S yOanseTcs OAWH CUMBON B NO3VUWA p.

MpuBeaEM NONHBIA TEKCT yHKUMK:

anr gur Herlrllpeh (mut s0) function noDSp{s: string):
Haw string;
nuT 5, uen p var p: integer;
s:=s0 begin
pi=noauuusa (' ', 8) p:=pos (' ', 8);
HO noxa p>0 while p>0 do begin
yoamurTe (s, p, 1) delete({s, p, 1):
pr=no3uuma{' ', s) pi=pos{' ', s)
X1 end;
2Ha4:=s nobDSp:=s
KOH end;
0 MayunTe TekCT ¢yHKUMM W OTBETLTE HA BOMPOCH.

— Y70 o3HavaeT ycnoeve p>0 B 3aronoske UWMKNa?
— Y70 NPOMIOHOET, €CNKU YARNNTE CTPOKY C BbISOBOM YHKUMKM TO3U-—

umMsa (pos) nepen uvknom? ECnv yoanuTh Takylo Xe CTPOKY BHYTPW
uukna?

Nornuyeckune GpyHKUUN

MAporpaMMKCTEl YacTO MCNOAB3YIOT ROTMMECKKME yHKUMKM, BO3BRawAKWWe no-
rMyeckre 3HavYeHus («aa»/«<HeT», «UCTUHa»/«noxbr, True/False). Takme cyHk-
LMW NOAEe3Hbl gnsa Toro, yTobbl onpenensTe, YCNEWHo AW BLINOJHEHA 3apava
un 06NaaainT N AaHHbIE KAKUM-TO CBONCTBOM.

Mo HanuweMm NpocTyio GYHKLUID, KOTOpas onpepensieT METHOCTL 4YWC-
na — so3BpawaeT 3HaveHwe ga (B MNackane — True), ecnu YUCNO-NapameTp
yéTHoe WM HeT (False), ecnn HeYyéETHOR:

anr nor 4YérHoe (nen N) function Even(N: integer):
Hag boolean;
3Had:= {mod (N, 2)=0) begin
KOH Even:={N mod 2=0);
end;

B anropuTMMHeCKOM #3bike NOrM4eckue AaHHbIe OTHOCATCHA K TUNY JIor,
a B8 Nackane — K TNy boolean. Takoi TN ykazad B 3aronoske yHKLAU
Anna ed pesynstarta.




PyHKUMK @

B npaeoin 4actu oneparopa NpuCBanBaMWA 3anNUCaHO YCNoBMe: pesynb-
TatoMm yHKkum GyneTt Ia, ecny yenosue WCTMHHO, U HET, €CNM OHO NOXHO,
MoxHO GLINO 3anNucaTh TO Xe CaMoe HHadve:

ecnu mod{N,2)=0 o if N mod 2=0 then
3Ha4Y:=ma Even:=True
HMHaYa else
zHAY : =HeT Even:=False;
BCe

HO 3Ta 3anuck Gonee OnMHHAA W eé He UCNOAbL3YIOT.

3annwwTe B TETPAOM B PA3BEPHYTOR $oOpMe npucBavBaHMe 3HAMEHUA
NOrMYECKOR NepeMEHHON:

res:=(a>b+c);

3anuwmte B TEeTpaoM B Kpatkoi ¢opMe NPUCBaMBaHWe 3Ha4YeHWna
NOrM4ECKoR NEPeMEHHOIM;

ecnn at+b>10 wo if a+b>10 then
res:=HeT res:=False
MHavge else
res:=ma res:=True;
BCE

Peayntrar, KOTOpbii BOZBPALAET NOrMHeckan MYHKUMA, MOXHO WUCNOb30-
BaTb BO BCEX YCMOBUAX KaK OGBLIMHOE ROTMYeckoe 3HaveHue. Hanpumep, Tak:

ecamn UYécTHoe (a) ToO if Even(a) then begin
BCe end;

HJIU TaK:
HO noxa YéTHoe {X) TO while Even(x) do begin
X1 end;

HaiguTe 3adavYeHua nepeMeHHbix a U b, NpyU KOTOpLIX B pelynsTaTte pa-
60Tl 3TOFO GparMedTa NporpamMmel ByneT BoiBeaeHo coobiedne Jdal:

aecmu UetHoe {(a+3*b) wTo if Even{a+3*b) then
poiBon 'Hal’ writeln('Ha!");
BCe

HahanTe aHaueHve NepemMeHHOR a, NPM KOTOPOM 3TOT LMKN BbINONHUTCH
POBHO YeTbipe pa3a:

HII noxa 4Y&rHoe {(a) M a>5 while Even{a) and (a>5) do begin
a:=div{a, 2} ai=a div 2
K11 and;




n MNporpaMMupoBaHue

Pexypcua

Bbl yX€ ZHAKOMLI C PEKYPCHMBHEIMK NPOUEAYPAMY, KOTODLIE BLi3blBAIOT CaMu
cebn. PyHKUMK ToXEe MOTYT ObiTe PeKYPCUBHBLIMW, B HEKOTOPLIX CAy4asx aTo
NO3BONAET 3aNUCATb PELIEHWE 3303aYW HEMHOIo NpoLWe.

o PekypCHMBHAA dyHKUMA — 3TO GYHKUMA, KOTOPaA Bui3blBaeT cama cebs.

BepHEMCA K 3a034e BIMUCNEHWA CYyMMbl UMdD Yucna., MoxHo chopmy-
NMpoBaTh aNropuTM €8 peLleHns Tak: cymma umdp 4vcna N paBHa 3Ha4eHWIo
nocnegHed umepul NAKKC CyMMma uMdp Yvcna, nonyveHHoro otfpachiBaHuem
nocnegHein uudpbl.

Bxoa: warypansuoe uucno N.

iar 1: d := mod (N,10)

tar 2: M ;= div(N,10)

tar 3: s := cymma undp uucna M
tar 4: sum := s + d

Peayastar: sum.

Urak, Ana Toro 4ToObl HANTKM CYMMY UMDP HUCNA, HYXHO CNOXWVTE €ro
NOCAEAHIOI UWdpPY U cyMMY undp OPYroro wichAa, T. €. BbiNOAHUTE TOT Xe
CaAMLIW anropuUTM, TONLKO C OPYTMMW WCXOOHBIMW OaHHbIMKW {3Ta CTPOKa B
3annucK anropuTtMa eEoiaeneda GoHoMm). MONyYwnca pexypocuBHLIN aaropuTM,
B MNpOrpaMme ero MOXHO 3anNMcaTh B8 BUAE PEeKYPCUBHON (PyHKLUMK:

anr men sumDigRec (mem N) function sumDigRec (N: integer}:
rav integer;
manx d, sum var d, sum: integer;
acmt N=0 To begin
zsHau:=0 if N=0 then
MHAaYe sumDigRec:=0
d:=mocd (N, 10) else begin
sum;=sumDigRec (div (N, 10}) d:=N mod 10;
3Hau:=sum+d sum:=sumDigRec (N div 10};
BCe sumDigRec :=sum+d
KOH end
end;
0 MayumTe TexcT PYHKUMM 1 OTBETHTE HA BONPOCHI.

— 3avem pobaeneH yCNoBHEIA onepatop ¢ ycnoBuem N=07?

— Y10 Npov30oRAA8T, eCNKU yAANUTs 3TOT YCNOBHLIA onepartop?

— Kak MoXHO AokasaTb, YTO And moGoro uenoro Yucna pekypcma obn-
3aTENBHO 3AKOHYUTCA?




PyHkuMM @

B pekypCUBHOM BapMaHTe (YHKLUMKM MCYEZ UMK, NO3TOMY MOXHO CAe-
naTb BLIBOA: PEKYPCUA MOXET 3aMeHUTb uwkn. BepHo w obparwoe: nobylo
PEeKYRCUBHYIO (DYHKLMIO MOXHO 3anucare 6e3 pexkypCun, ¢ NOMOWEBID UMKNOB.
PeweHwe ¢ NOMOWBLKD LUWKNA (OHO HA3bIBAETCH WTEPALMOHHBIM) OO0bLIMHO
paBortaer GbicTpee, YeM pekypcuBHoe, W TpebyeT meHblue namatw. OpHako
PEKYPCHUBHOE PELLEHMUE OYEHb YACTO KOPOYE W NPOLLE AR NMOHMMAHWA.

MCHOHI:SW AONOAHUTENBbHbLIE UCTOYHWUKA, BBIACHUTE, YTO O3HavYaeT cnoso
«vtepaums», OT KaKoro CnoBa OHO NPOW3OLUNG?

BuiBOAbLI

s (DYHKIHUA — 9TO OOANPOrpaMMa, KOTOpAS BOSBPAINAET Pe3yIAbTAT
(MHCI0, CTPOKY CHMBOJIOER H Ip.)-

¢ Bri3oB PYHKIME MOMHO HCOOJL30BATL B ApPH(QMETHYECKHMX BbI-
PAKEeHHAX M YCAOBHAX TAK ’Ke, KAK M IIepeMeHHYI0 TOrO THIOA,
KOTOPEIHA BO3BpamiaeT (PyHKUHSA.

* B Tene GyHKHMM MOMMHO BEIZEIBATH Apyrue GYHKOHH H IIPOIe-
AYPEIL.

s Jlerauyeckasas (QYHKIHA  BOSEpAlLIAeT JIOTHYECKOEe  3HAUeHHe
(¢«ga»/«Her», True/False).

¢ PerypcuBHAA (PYHKOHA — 9TO (PYHRIUA, KOTOpPAA BEISHIBAET CaMAa
cebs.,

Hapucyiite B TeTpagu WHTENNEKT-KapTy STOro naparpadga.

Bonpocs! n 3aganns

1. Yem yHKINS OTANYAETCA OT OpOLERypLI?
2. OopegenuTre, KaKHe PACOCPDSMKEHHMA HAYAJABHHKA MOYKHO CHUHMTATh
BEISOBOM NOPOOEAYPH, & KAKAe — BEI30BOM QYHKIAH:

a) «IIpoponure HBana Hearosuual»
0) «Ilpunecure, nomanyiicra, Koodels
B) «IloaroroBeTe roAoROl oTuéT!H

r) «IlocrpoitTe Komypy ana cobaxml»

3. Kak mo TeKcTy IpOorpaMMBl OIPEAEINTL, 3HAYEHHEe KaKorog THIa
BOSBpamiaeT GyHERIMA?

4, CpaBHHTEe PeKYDCHBHOE DEIICHHE 3aJa9M O cyMMe Ooudp 4Yucaa n m
penieHne ¢ nomMowpl nuiaa. Kaxoe ma HmX Bam Goublie HpPABUT-
ca? O6cyauTe 3TOT BOIIPOC B KJACCE.

5. BEIIOJMHHTE OO VKA3AHHI0O VUNATENs 3afjaHusd B padoueii TeTpamu,




n MporpamMmMmupoBaHne

NpaxTuvyeckne pabGoTohl

BrinonHEATE npakTHYecKHe pasoThL:
MNe 22 «DyrRIIEUS;
Ne 23 «DyHROHN-2»,

M S0P x rnase 4 na EaMHOM Konnexunn umdpposbix
ofpa3osarenbHbiX pecypcos (school-collection.edu.ru)

AJAropHETM IOMCKA HAHOOJBITEr0 M HAMMEHBLIIETO INTEMEHTOE MACCHEA

AJNropaTM COPTEPOBKE MACCHBA METOACM NY3RIPEKA

IIuxa ¢ napamerpoM B aaropurMe o6paGoTKH MaccHBa

QO6paboTka MAcCHEOB Ha fA3LiKe Ilackasin

AJNropHuTM DOMCKA YHCJA B MACCHBE

ITonck HAMGONLHOIEN0 H HAMMEHBIIErC 3JIEMEHTOB MACCHBA B IporpamMme
Ha Ilackane




Maesa 5
SANEKTPOHHbLIE TABJIALLbI

B kxypce mudopMaTHKH 8 Kiacca Mbl IDO3HAKOMMINCE ¢ 3JEKTPOHHEI-
My TabMOAMM N HAYUIMINCE PellaTh OPOCThbie 3aJadd, HCHOAB3OBATH
¢$opMYIE M cTaHAAPTHHE (PYHKIMNM, CTPOHTH auarpaMmmel. OaHako BO
MHOTHX OpaKTUYECKWX 3aJa4aX ITOr0 HeJocTaTodyHo., B 310i1 raase
BBl Y3HAETE O HOBHIX BOZMOXMCHOCTAX DJAEKTPOHHBIX TalauI, KOTOpHE
OOSBOJIAIOT BHINONHATL CJOMCHBIE BBIYHCIAEHAA, obOpabarTbiBaTh GOJIB-
OIpe MACCHBBEI AAHHBIX, PEIIATh VPABHEHHSA, MCKATH ONTHMAJIbHBIE
penieHus,

§ 26
YCnoBHbIe BbIMUCNIEHUSA

Knioueante cnoaa:

® YCJIOBHBIE BHIYMCIEHHA s dyaxknua AND (M)
¢ pyurknoua IF (ECJIH) ¢ dyEroua OR (MJIH)
¢ dbyaroua NOT (HE)

®PyHkuus ECQIN

Kar BBl sHAeTe, B OPOrpAMMHPOBAHHY BAKHYIO DOJIb HIPAIOT YCJAOB-
HBI¢ OmepaTopsl (BeTBASHHA), MOZBOJAAKIIIHE BHOHPATE OAUH M3 ABYX
(MIH HeCKOABKWX) BAPMAHTOR 00paloTKu #aHHBIX., B Talamauex npo-
Imeccopax TOXe BO3ZMOY(HH YCJAOBHLIE BBIYMCAOHMHA, NPH KOTODLIX B
AdYedKy B3AHOCHTCH TO UJM HMHOE 3HAYEHHEe B 3IABHCHMMOCTH OT BBI-
NOJHEHHA KAKOIo-TO VCJIOBHA.

IIpeanonosxuM, 4TO B KHHKHOM RHTepHeT-MarasmHe «Bykas no-
CTABKA NOKYOOK GecnmjaTHA AJS TeX, KTO CAJAN 3aKa3 HA CYMMY
Oonee 500 pybneit, a nna ocTalbHHX Jocraska crodT 20% OT CYMME
sakasal? (puc. 5.1).

1) B srofi u caeAywImux TaGAMIEAX pe3yNLTATH BEHYUCIEHHH OKPYIIAITCE A0 Ue-

JBEIX YHCeJ.




ﬂ 3nexkTpoHHble Tabnnub

A B C
1 Bakas Cymma | Hocmaska
2 1234 2586 p. 51 p.
3 1345 128 p. 26 p.
4 1456 1024 p. 0p.
5 1585 512 p. 0p.
6 1576 345 p. 69 p.
Puc. 5.1

Takum 00pa3oM, €CTh ABA BAPDHAHTA BEIUHCIeHHSA CTOMMOCTH J0-
CTABKH, D0OTOMY B (opMyaax cronabia C HyKHO MCOOJbL3OBATH BETBJE-
Hue. AJrOpHTM BEIYHCIEHHSA 3HAYEeHHA B aveiike C2 MoeT BHIIIAZETH
TaK: ¢ecqxd B2 > 500, To sanucars B Aueiiky 0, uHade 3ammCcaThL 3HA-
yenue B2*0,2». B nporpaMmme Ha aAswike ITackanb Mu Gbl samucann:

if B2>500 then
C2:=0
elsa C2:=B2*0.2;

B TaGimuHLIX nIpoueccopax AJNSA YCAOBHHIX BBIYHMCIEHHH HCIONB-
syor ¢yaroun I[F (ECJIH)Y;

=IF(B2>500;0;B2*%0,2) =ECJIU(B2>500;0;B2%0,2)
Y oTolt QYHKIIMH TpH apryMeHTa, pasAeléHHLIe TOUKAMH ¢ 3a-
nATod:

1) yenosre (B2>500);
2) sHaueHHe AYEHKH B TOM CJaydae, Korga ycaosme mcetumaHO (0);
3) sHadeHWe SYCHKM B TOM CAyYae, KOT/a YCAOBHE JoxHO (B2*(),2),

Onpepenure 3HaYeHMs, KOTOPbie MNOABATCA B AYeikax amanasoHa B2:B6
nocne esoja <opmyn {puc. 5.2).

A B
1 Coerano Onzrama
2 150 =IF(A2>200;A2%0,2;A2%0,1)
3 240 =IF(A3>200;A3%0,2; A3*%0,1)
4 110 =IF{A4>>200;A4%0,2;A44*0,1)
& 270 =IF(A5>200;A5*0,2;A5%0,1)
6 200 =IF{A6>200;A6%0,2;A6*0,1)
Puc. 5.2

1} B nporpamme OpenOffice Cale ucnonmsyiorca aHramiickue Hassaumsa ¢yaxuuil, a
B pycckoii Bepcum Tabmuunoro npoteccopa Microsoft Excel — pycckme. B rexc-
Te ODPHBOAATCA JBA BADHAHTA Kaxpolt (GopMynnl, M3 KOTOPRIX BAM HYMKHQ BERI-
6paThk TOT, KOTODHIL COOTBETCTBYET HMCHOAL3VeMoil Hmporpamme.




B ycaIoBHMH MOMKHO HCIOJB30BATH HE TOJABKO YHCIOBBIE, HO H
CHMBOJIbHEIe gamAble. Hanpumep, pupma «CanapoTs B ITOM MecaAle
OpPOBOAUT PeKJAMHVIO a}KIAK: npegocTaBiaaer cKUaxky 20% BHa Bee
ToBapnl (puc. 5.3).

A B C D

1 | Kod mosapa | Pupma Iena Crudra
2 1234 Camlor 3999 p. 800 p.
3 1345 BBe3ga 2799 p.

4 1456 TamGur 6290 p.

5 1565 Camiot 3750 p. 750 p.
8 1576 TaméuTr 1234 p.

Puc. 5.3

B aroM cayuae B aAueiiky D2 sanumem ¢opmyny:

=IF(B2="Camotr";C2*20%;"")
—ECJIA(B2="Cantor";C2*20%;"")

H cxomupyeM eé€ Bo Bce sueliku cronbua D, 3anuce «%20%» osma-
gaeT TO Ke CAMoe, 4To M ¢*0,2».

PaBoTHuk nony4aeT npemuvio, cocraensowyio 10% o1 ero sapnnarol,
TONLKO TOroa, Koroa Ha Here He noctynaetr xanob. Kakywo dopmyny
HY»XHO 3anucaTth B aveliky D2 (puc. 5.4)7?

A B C D
1 Damusua 3apnaama Harobor Ipemun
2 HMBagoB 12 000 p. 0 1 200 p.
3 Iletpos 14 000 p. 2 0 p.
Puc. 5.4

BnoxeHHble Bbi3oBul ECJIU

Bropoit u Tperuit aprymentnl dyHrouu IF Moryr coaepikarth BJIO-
JeHHbIe BBI3OBHI 5Toil dyEKmmu. IlyeTh, HaopuMep, B KHHIXHOM
HHTepHeT-Marasmae «Bykas» (cM. 3agauy B Hauane mnaparpada) gns
3aKa30B cToMMOCTRI0 Gonee 200 pybieit (Ho mHe Gomee 500) cTouMocTh
AOCTAaBKH coctapiser 10% oT cyMMul




ﬂ AnekTpoHHble Tabnnupl

if B2>500 then

Cc2:=0
else
if B2>200 then
C2:=B2*0.1

else C2:=B2*0.2;
B TabaMuYHOM Iponeccope 5TOT SACCPHTM SADMINETCA B BHIE

=IF(B2:>500;0;IF(B2>200;B2*0,1;B2*0,2))
=ECJIA(B2:>500;0; ECJIA(B2>200;B2*0,1;B2*0,2))

dupma «Dopcax» 3aHUMAETCA A0CTaBkoil Mmebenn. Echv B AoMe HeT
midra, 3a nogbEM GepyT OononHUTENsHYI0 nnary 100 pyGneii, a ecnu
Bec nokynku Gonowie 100 kr, To Nnata 3a nogwém cocraenaer 200 pyd-
neit. Kakyio cdopmyny HyYXKHO 3anucate B aseiky D2 (puc. 5.5)7?

A B C D
1 daxas Bec, ke Jdugm | Lena nodséma
2 1234 150 Ba ¢ p.
3 1235 120 HeT 200 p.
4 1236 89 HeT 100 p.
Puc. 5.5

CnoxHeuie ycnoeusa (U, WA, HE)

IlepBorit aprymerT dyuxnun IF (ECJIHM) Moxker OBITE CIOMHEIM YCJIO-
BHEM, KOTOpOe CTPOATCH ¢ OoMOInel ¢yarumi AND (M) — morm-
yeckoe ymuOMenue, OR (UJIH) — norHyeckoe caoxenne u NOT
(HE) — orpuuanne,

3amaga 1. IlycTte B oDpumepe Ha puc. 5.1 Gecnoarsas mocTas-
K& pPacupOoCTPAHAETCA TOJNBKC HA B3aKAa3El, ¥ KOTOPHIX HOMED MeHbINe
1500 1 cymma Goasme 500 pyGaeir,

B arom cayuae B aueiliky C2 HYKHO sanHcaThk Takyio $bopMyy:

=IF(AND(A 2<1500;B2>500);0;B2*0, 2)
=ECJIA(V(A2<1500;B2>500);0;B2%0,2)

31ecs MCOOALIOBAHC CIOMKHOe veirosme AND(A2<1500; B2>500),
KOTOpOe MCTHHHO TOJLKO IIPH OJHOBDEMEHHOM BBINOJHEHHN ABYX V-
Jomii: A2<1500 u B2>500.




YCHOBHBIE BbIMMCHEHWA @

dupma «Mupaok» 3aHUMAeTCA OO0CTABKOA NUTHEBOM BOObl. Ecnu B gome
HeT nudTa W aakaaaHo Gonee 5 GyToineit, To 3a noawém GepyT aonon-
HUTENbHYIC nnaTy 20 pyGneil ¢ xaxgoid Byteinu. Kakyio GOpMyny HYXHO
sanucate B aveiky D2 (puc. 5.6)7 Mpennoxwute HECKONLKO BAPMAHTOB
peweHus 3anaqu.

A B C D
1 Baxaz | 3axazano, 6ym. | Jugm | Ilena nodeéma
2 1234 15 Ia 0p.
3 1235 12 Her 240 p.
Puc. 5.6

3amaua 2. Ha Tpacce paspeinaercs eXaTh €O CKOPOCTBIO OT
40 xM/9 po 110 EM/u. Pagzap 3anmACBIBAET CKODOCT: IIPOE3IMKAIOIINX
MAIOIMH, & BHAEOKaMepa — HMX HOMepa. BoamTesiaM, KOTOpDBIE eAyT CO
CKHOPOCTRIO, MeHbIUell MHHAMaALHOU nim 6Gojabliell MakcuMalbHOM,
HY®HO BRIINcaTh mTpadg H00 pydnaeit, Tpedyercs IOCTPOUTH DAEKT-
POHEYI0 TaGauuy Taxoro Buaa (pmc. 5.7T)

A B C

1 Homep Cropocmb Hmpag
2 | A134AA 150 500 p.
3 | B235BB 80

4 | A157AB 20

5 | A198CX 30 500 p.
6 | K754MM 180 500 p.

Puc. 5.7

IMITpad BHIOACHIBAETCA, KOTAA BEpHO OJHO M3 ABYX YCJAOBHH (cKo-
poctk MeHbIne 40 xM/u UJIA cropocts Gonbme 110 xm/u). Dopmyna
B auelire C2 moxker OLITER 3amAcaHaA TAaK:

—ECJTA(AITA(B2<40;B2>110);500;"")

KoMmnaHus «Y0T» NpOBOOUT aKUWIO: T€, KTO Kyniun He MeHbwe 5 CTynb-
€B WKW HE MeHblue 2 CTONOEB, Nony4aioT npua. Kakyio dhopMyny HyXHO
aanucate B fueiiky D2 (puc. 5.8)7 Mpepnoxute HeCKONbKE BapWUaHTOB
peleHua 3a0a4u.




ﬂ IneKTpoHHbBIe Tabnuubl

A B C D
1 Baxaz | Cmyaves | Cmoaos IIpus
2 1234 6 0 1
3 1235 2 3 1
3 1236 4 1 0
Puc. 5.8

Jloruueckue ¢pyHEnun AND () u OR (HMJIH) moryr comepkaThk
6oJiee ABYX YCJHOBHHA, KOTODHE NEPEYHCIAIOTCS 9epes TOYKY ¢ 3aId-
Toii.

3amaua 3. Ha III Typ copepHOBAHMH HYXHO OTOOpPATL YUY&aCTHH-
KOB, KOTOpbl€ HA0paIy OO cyMMe ABYX NepBBIX TYpoB He MeHee 180
6annor mwir noayumau 100 Sanxmoe xors O B ogHOM TYpe (pmc. 5.9).

A B | C D
1 Yuagcmnuw I myp IImyp | IIT myp
2 Hsanoce H.H. 100 70 +
3 IleTpoe I1.11. 80 75
4 Cupopos C.C. 65 100 +
5 Kyaunma K.K. 95 90 +
6 Bacuaeee B.B, 80 90

Puc. 5.9

Popmyna B Aauelike D2 cozep:;XHT CAOXKHOE YCJIOBAE, IJe OIepa-
mus OR (MJIN) o6benmEseT TPA YCAOBUA:

=IF(OR(B2+C2>=180;B2=100;C2=100);"+";"")
=ECIIH(UJIA(B2+C2>=180;B2=100;C2=100);"+";"")

Dyargnua NOT (HE) Boiooiuser JoTHuecKoe orpumaane. QHa HC-
IIOAB3YETCH Ha IPpAaKTHEKEe OOBOJBHO PEeIKO.

BobiBOADLI

¢ VCJIOBHEIE BHIYMCJICHHA BaKJIOYATCA B TOM, 9TC B a4eilky Tad-
JHALEI MOrYyT OBITH 3a0MCAHEL PA3JNYHLIC 3HAYECHWA B 33BHCHMOCTH
OT BEIOOJHEHHNS HeKOTOPOT'O YCJIOBHA.




O6paboTtka 60NbLUNX MACCUBOB AAHHbIX

» Oyurnoua IF (ECJIA) npmauMaeT TpH ApryMeHTA:
1) ycnoBue;
2) sHaueHMe B cIy4a€ HCTHHHOTQ YCJIOBHS;
3) sHadeHMe B CAVYae JIOMKHOTO YCJIOBHA.
s ®yprnun AND (1), OR (UJI) u NOT (HE) BeInomsdT JOTH-
YecKue ONepamud ¢ APTyMeHTaMu (JIOTHYECKUMU 3HAYECHUAMM).

Hapucyitte B TeTpaaM WHTENNEKT-kapTy 3Tore naparpada.

UHTepecHble caiThl

excelworld.ru — «Mup Excels
planetaexcel.ru — «IInanera Excel»
wiki.openoffice.org/wiki/RU/kb/module/cale — c¢mopasxka 1o

OpenOffice Calc
help.libreoffice.org/Calc/Welcome_to_the_Cale_Help/ru — cupagska
no LibreOffice Calc

MpakTnyeckne padboTw E

BrinmojiauTe HpakTUdecKHe paGoTEHI:
Ne 24 «CranpaprHble QYHKITHH»;
Ne 26 «TabnuIel HCTHHHOCTHS

Ne 26 «VcIoBHBIE BHIIHCASHHA;
Ne 26-82 «¥CIOBHBIEe BEITHCIEHHAS )
Ne 27 «Cnoabie YyCOOBUA» .,

§ 27
O6paboTka 60nbLUIMX MAaCCUBOB A aHHbIX

Knrwueavie caoeaq:

* BCIOMOraTeNsHEIM cTomGen, s pyvarnoua AVERAGEIF

e dpyarmua COUNT (CUET) (CPSBHAYECJIH)

e dyarnuas COUNTIF s pafoyasg KHHUTA
(CUYETECIIN) * JIUCT

¢ byaxkuua SUMIF (CYMMECJIH} e ccslaKa Ha APYToH JACT

TabanuAkle OpPOIECCOPH MO3BOJNAIOT 00pabATHIBATE OONBIINE MACCH-
BBl JAHHBIX, HAIPHMED COZEpIKalIne HeCKOJBbKQ THICAY CTPOK. B Ta-
KHMX CJy4YasX HOoJe3HO 3HATH CUENMANBHBEIE IIDHEMEI, ¢ KOTOPHIMH BHI

MOBHAKOMHTECh B 9TOM Iaparpade.




ﬂ OnekTpoHHble Tabnnubl

BoiaeneHve auManas’oHOB

IIpepcTaBbTe cefe, UTO BAM HYKHO BHEIZEIHTL Aaa o6paborkm 1000
AYeeK, PACHONOMEHHBIX B ogHoM croabme. KoHewHo, B sToM cay-
qae MOMKHO HCOOJB30BATh K CTAHIAPTHRIA cOocol: HAXKATE JIEBYIO
KHONIKY MLIOIM HA OepBOM fAdeidlKe AMANIA30HA KM NPOTANINTE MBIIIL
A0 TocjemgHeil AdeliKkH, OJHAKO 3TO OUEHB HEYA00HO.

CyINecTBYIOT B JApyriue MeTognl. Hampumep, MOMKHO BLIZEIHTD
IeNTYKOM MBIIOBI OEPBYI0 AUeiiky, 3aTeM NPOKPYTHTH TAOAHIy OO
nocjeAHel CTPOKM M INEJKHYTE HA IIOCAemHel gdyeiiKe NPH HAMKATOH
Kaasume Shift.

Moxkno o6olituce B0OOOIME 6e3 NPOKPYTEKH. BRIIEIHB IEPBYIO
AYelKyY, HAMKMUTE KJIABHIINH Ctri+Shift+i. IIp 5ToM BLLEEIAIOTCHA
BCE AJEMEHTHL JAHHOIO CTOJOIA BHHS3 OO0 IepPBOH IIVCTOH AYeHKH.
AHAJOTHYHO BHLAEJIAITCA SAHHLIE B HECKOJBLKHX CTOJ0IAX: I 9TO-
FO HA TEePBOM IOare HY/KHO BHIEJHTE HECKOJBKO AYeeK B BepxHeEH
CTPOKE AHAMIAZIOHA,

MoMHO BRAEIHUTE HECKOJBKO AHANAZOHOB OAHOBPEMEHHO! BTOPOH
A CAeZYIOINUE AVANAZ0HLI BEIASIAIOTCA IPpM HakaTol kiaaeumte Ciri.

Ucnonb30BaHMe BCNOMOraTenbHeIX CTONGLOB

3amaua 1. B Gosbiroii Tabamne samucaHLl AAHHEIE VUACTHUKOE CIOpD-
THBHBIX COpPeBHOBAHMIA: damHAMA, rog poxkAeHMsa B Bec. Tpebyerca
HAUTH KOJHYECTBO CIOPTCMEHOB, KOTOPHIE poamauck B 2004 rogy.
BBIIIONHATE COPTHPOBKY He paspelIaeTrcd.

Oaun U3 cmocobOB pelreHHsT aToH sajaun — JoOABUTL B TAOAHILY
8CROMOZAMERAbHLIL cmoifel, B KOTOPOM HANPOTHE KaXKIOT0 VUACTHH-
Ka OyaeT SaINcaHA eJUHHIA, €CJIH ero roj poKiaeHHs paseH 2004,
aan 0, ecanm He paped (puc. 5.10).

A B C D
1 Yuacmuux L'od poxdenus Bec, Kz
2 Hsanoe H.H1. 2004 56 1
3 Ilerpos I1.I1. 2003 62 0
4 Craopos C.C. 2004 58 1
5
Puc. 5.10

Mcnonb3aya marepuan npegbiaywiero naparpadpa, sanuunre gopmyny,
KOTOPYIO HyxXHO go6aBuTh B sueirky D2. MpepnoxuTe gsa BapuaHTa
pellueHUs 3agaum.




O6paboTka GoNLLWMX MACCHMBOB AAHHbLIX

GdopMyny nz D2 HyHO CKOOHpPOBATEL BO Bee Adeiixm croanbna D.
HanoMBHM, 4YTO ZAd TAKOr0 KOIHPOBAHHSA AOCTATOYHO BHIIONHUTE
ABOMHOH IfeNd4oX MEIIIBIC HA MapKepe 3aNOJHEHHSA BHLACNeHHOH BepX-
Hell aAuellku ¢ popMynoi.

Tenepr KoanyecTEO YYACTHHKOB 2004 roga posxiIeHNA HAXOAHTCH
Kag cymma sHaueHuit B croabne D (pyrrnua SUM nam CYMM).
Eciu B rabaune 1000 crpok (co 2-it mo 1001-w0), dopMmyna samu-
HIeTCA TaK:

—SUM(D2:D1001) =CYMM(D2:D1001)

3apaua 2, dnxa Tabaunsr ¥z sagaun 1 Tpebyercs HalTH cpegBHA
BEC TeX, KTo poaumcs B 2004 rony.

31eck TOME MOKHO HCIOJb3OBATE BCHOMOraTENbHEIH cTONOeIH. BbI-
BeAeM B HEM BeC YUACTHHKA, €CAH ToJ poxaeHHd papeH 2004, unwm

OYCTYIO CTPOKY (), eCHH ToA poxaeHHs Apyrod (pme. 5.11).

A B C D
1 Yuacmuuk I'od powdenusn Bec, ke
2 Heanos N.H. 2004 56 58
3 IMerpos I1.I1, 2003 62
4 Cnaopos C.C. 2004 58 58
5
Puc. 5. 11

Mcnonbaya maTepuwan npeaviaywero naparpada, sanvwute dopmMyny,
KOTOpPYIO HyXHo nobGaBnTe B aveiky D2. Mpepnoxure asa BapwvaHTa
peLlEeHNs 3aaa4u.

Iloccne aTOr0 OCTAaéTCs NOACYUTATE CpelHee SHAYeHHe AdeeK CToxd-
na D ¢ momouisw dyHEknum AVERAGE (CP3HAY), manpamep:

=AVERAGE(D2:D1001) =CP3HAY(D2:D1001)

I9Ta GYHKIEA BLIUHCIAET cpeAHee TOJALKC MO TeéM Auelikam, B
KOTODHIX COAEDKHTCA YHCJHOBOE 3HAUeHHe, NMYCThle AYelKY He yuH-
THIBAIOTCH.

CranpapTHbie QyHKLUN

Bo mBOrmx ciaydyaax MoxHO o00HTHCE 6e3 BCIIOMOTraTeNbHLIX CTOMdO-
OB, €CAHM HCOOJB30BATE CTARAAPTHHIE (BYEKOHH.

207



ﬂ SNeKTPoOHHbBEe TabnuLbl

dyurnua COUNT (CUBT) ompemenseT KOAMYECTBO UMCIOBHIX
AYeeK MAWAINA30HA, OPH 3TOM NYCTHIe K TEKCTOBLIE AYeHKH He y4H-
reiealoTcAa. Hanprmep, pnda rabapnel Ha prce. 5.11 HalTH KOIAYECTBO
vuacTEEKkoR 2004 roga pompeHMa MOMHO GuLIO 0 (QopMyJe:

—COUNT(D2:D1001) ~CUBT(D2:D1001)

Emé nydine ACHOAL30OBATL AAA aToll Ienm GyHrnuiwe COUNTIF
(CHETECJII«I) — OHA CYUTAET AYEeHKH AWMAIAS0HA, YAOBJIETBODAIOIINAE
KAKOMY-TO YCeaoBuK). Hanpumep, gKommuecTBe yyacTHHEOB 2004 ropa
MOXHO GbLIO BEIUHCAMATE AaMe 03 MCIOAb30BAHHA BCIOMOrATEJIBHOI'O

cronbna:
=COUNTIF(B2:B1001;"=2004") =CUYRTECJIU(B2:B1001;"=2004")
Bropoii apryMeHT 910l (GYHKIHMH — YCAOBHe, 3alHCAHHOE B Ka-
BEIYKAX.
Ilo ¢opmyne

=COUNTIF(C2:C1001;">57") =CYUETECJIN(C2:C1001;">57")

MBI OIpemenseM KOJHYECTEO VUACTHHKOB, BeC KOTODBIX Gojnlle 57 Kr.

Ecam mocie TOYKH ¢ SANATOH CTOMT UMCIC, 3TO 3HAYNT, YTO MOJA-
CUMTEIBAETCA KONMHUECTBC AY€eK, DABHEIX 3TOMY uHcay. To ecTh BMec-
To "=2004" momkHO zanucares mpocre 2004:

=COUNTIF(B2:B1001;2004) =CUETECIN(B2:B1001;2004)

®yaggus COUNTIF (CURTECJIN) He MoeT paGoTaTh €O CJIOMK-
HEIMHA YCHOBHAMH, T. €, B YCJIOBHAX HEJL3A MCIOJB30BATH oUepanmu
H, WU, HE.

TpebyeTca HAMTK KONWHECTBO yHeHukos 2004 roga poOXOeHWs, KOTOpLIS
BecaT Gonbwe 60 kr. Ana aTorc MCnonb3yeTcs BCNOMOrarelbHblil CToM-
6eu D. Kakyio $opMyny HyXHO 3anucate B Adeiiky D27 Kak aatem pe-
WUTL 33034y7?

m Mcnoneays AONCNHUTENbLHEIE UCTOYMHWKW, BbIAICHWTE, Kak padoTaer GyHK-
ums COUNTIFS {CHETECIMH]).

Jdna Toro uwrobsl HaiiT momo yuacTHHkOR 2004 rojxa posKmeHEA B
caucke (cM. puc. 5.11), HyXKHO pasdfeJnTh HX KOJHYECTBO Ha olliee
ypcao pafodux CTPOK:

—~COUNTIF(B2:B1001;2004)/COUNT(B2:B1001)
~CURTECII(B2:B1001;2004)/CURT(B2:B1001)

A YCTAHOENThE B Aueiike NpPOUEHTHHH (OPMAT ¢ HYEHEIM YHCIOM
SHAKOE B APOGHOHN YacTh.




O6pabotka 60NbLLUIMX MACCMBOB OAHHBIX

@Oyaxnun SUMIF (CYMMECJIIF) v AVERAGEIF (CP3HAYECJIH)
TOME TOIBOJAIT PEINATh HEKOTOPHE 3a7adm (63 BCIOMOTATEILHBIX
cronbnor. Hanpumep, HafiTH cyMMapHBIH BeC BeeX yuacTHukror 2004
roza poIesnd (cM. prc. 5.11) MoxHO ¢ moMomsbio ofHO# GopMyIHL:

=SUMIF(B2:B1001;2004;C2:C1001)
=CYMMECJIN(B2:B1001;2004;C2:C1001)

POyarknpra SUMIF nprnaaMaeT Tpe apryMeHTa:
1) mmamazoH, @0 KOTOPOMY BHIIOGJHAETCA NPOBEPKA  YCJOBHHA
(B2:B1001);
2) ycnoeme, KoTopoe mpomepsaerca ((=2004");
3) ZAHanasoH, II0 KOTOPOMY BHUBCIIerca cymma (C2:C1001).
ITpuBenénnas TOJALKO uTO (OopMYyJa O3HAYAET: <«eCHH d4eiika H3
zZuanasosa B2:B1001 pasmsa 2004, BRIKWYATE B CYMMY 3HAUEHHE CO-
OTBETCTBYIOMEH svelxku u3 xuanasona C2:C1001»s.
ANAJOrMYHO BRYHCAAEGTCA CpeSHHH Bec 5THX K€ YYACTHHKOB:

=AVERAGEIF(B2:B1001;2004;C2:C1001)
=CP3HAYECJIN(B2:B1001;2004;C2:C1001)

PaGora ¢ nmcrtamu

Korpa AaHHBEIX MHOTO, HeyOoOHO pasMeINAThL BCEé Ha OANOM JIHCTE.

BosMo:KHO, BE sHaeTe, uTo (dain ajIeRTpoHHOH TabIMHUIE — 5TO pa-
douyad KHHra, KOTOpPas MOXKET COCTOATH H3 MHOIMX JcToB. Karkmulii
JACT — BT0 OTHAeJNbHAA 3JEeKTPOHHAA TaOJHIA, NOPUIEM ¢ OTHOTO

aucTa BRI MozKeTe 00pAIDATBCA K JAHHBIM APYTHX JNUCTOB,

B jseBoM HMMCHEM YIVIY OKHA DACIIONCYKEHBI IEMEHTHL YIIpABJE-
HUA JHCTAMH — KHOINKHK JNJs Iepexoja IO JIMCTAM, APJABLIYKN JHCTOB
¥ KHOIKA ANA COBAAaHMA HOBoro jucra (puc. 5.12).

HLY.)

W 4 » M! Fheapb ,~ despanb , Mapr | UTorm ,

Puc. 5.12

Henmonssys HOHTEKCTHOE MEHIO APIBIMKOE, KOTOPOE HOABIHETCSH
OpHA HAXKATHE NPABOH KHOMKM MEBIIIH, MOXKHO JNOGABAATL, YAANATH,
NepeMMeHOBLIBEATh JHUCTE. [lopamoK pacmofioXeHHs JINCTOB H3IMeH-
€TCA ¢ IOMOINBI0 MBIIIHK (IepeTACKHABAHHEM).

MpeanonoxuTe, Kak MOXHO CKONWPOBaTh NUCT. MpoBepbTe CBOK AOragKy E
B nporpamme.

Ecnu HY)KHO HCOONB30OBATE HAHHLIE APYTOTC JHCTH, CCHLIKA HOJIAK-
HA COZEPXATL MM 5TOrO JIMCTA M ajpec SYedkM (MIM AMANA30HA) HA




ﬂ 3neKTpoHHble Tabnuupl

JAUCTE, DTH YaACTH CCHEIMKM B mporpamMme Cale oTgensiwoTea TOYKOMH, a
B Excel — BOCKIMUATENHHBEIM 3HAKOM, HAIPHMEp:

=Hupapr.B2+Derpans. B2+Maprt.B2
={Aneaps!B2+Deppans!B2+Mapr!B2

Ecnu mmaA AucTa comepskuT Hpofesbl, OHO 3aKJAKUACTCH B OfH-
HOYHEIE ATIOCTDOGEI:

=SUM('EK onnare'.B2:C4) =CYVMM(CE onnarelB2:C4)

BbiBOoAb:

e Jlnsg xpadHeHHd DPOMECAYTOUHBIX PESYIABTATOB MOMKHO MCIONB30-
BATEH BCIOOMOrATENbHEIE CTOJIOIBI TAGIMIEL.

e ®Oyaxmusa COUNT (CUET) Beiumenser KoJMYecTBO A9eeK AUATIA-
30HA, COAEPKAINNX YHCJIOBLHIEe 3HAYCHHA.

e ®yaroua COUNTIF (CHETECJIN) BoiuucisieT KOMNYECTRBO AUYECK
AMATAZ0HA, VAOBICTROPSIOIINX VCIOBHIO,

o dyaxnua SUMIF (CYMMECJIN) cymMMupyeT AuyeiiKM OfHOrO AHA-
Ias3oHA, €CJIH COOTBETCTBYIOIINE AUYEHKH APYrore AUANA30HA YAOB-
JIETBOPAIOT YCJIOBHIO,

e Oyarnua AVERAGEIF (CPBHAYECJIH) waxoagut cpegdee apud-
METHUECKOe HAYeeK OZHOTO ANAT&30HA, €CHH COOTBETCTBYIOITHE
AYellKW ApYTOTO AUANA30HA YAOBAETBOPAIOT YCJIOBHIO.

Hapucyiite B TeTpagy WMHTENNEKT-KapTy 2TOro naparpada.

Bonpocbl 1 3apaHNA
BRIIONHHTE TO YKA3AHHIO YUHTeJsa 3agaHuA B pabodgeil TeTpamu.

MpakTuueckue padoTel

BrinonHENTE nNpaKTHYecKNe paboThI:

Ne 28 «OfpaboTka GONPIIEX MACCHBOR JAHHBIX»;
Ne 28-a «O6paforka GOABIIAX MACCHEOB JAHHEBIX».

o § 28

"lIIIC.HeHHbIe MeToAbl
Kmovessie cnosa:

® aHanuTUHeckoe pelleHue
YWMCAESHHLIA MeToa
NPUBNMXKEHHOE pelueHue
NpUONUXKEHHBLIA MeTon,
HavanbHoe MNPUBIMXeHue

WUTEPAUMOHHLIR MeToa
noaGop napameTpa
LENEBAan AHeRKa
W3MEHAEMAA A4YENKa




YucneHHele MeToAaHl @

Y10 Takoe YUCNeHHbie MeToabI?

Ha ypokax MareMartuky BaG y4uAn UCKATb pelueHue YpasHeHus B euae dop-
MYJIbl, BLIPEXKAIOLEA HEU3BECTHYIO BENWYUHY 4Yepe3 u3BecTHwe. Hanpuwmep,
pewenue ypaBHenns ax + b = 1 npun a = (0 MoxHo 3anucatb B BMOE
x = (1 — b)/a. Takce peweHMe HA3LIBAGTCA AHANMTMYOCKUM, OHO MOXET
ObiTE MCNONL30BAHO ANA TEOPETUYMBCKOTO WUCCNSAOBaHMA (M3Y4eHUA BIMAHWUA
WMCXOOHBIX OAaHHBIX HA pPesynbTar).

Mycte @ > 0, b < 1 nwx = (1 — b)/a. Kak nprn 3TOM W3MEHUTCA
3HaueHWe x, ecim

a) yBenu{WTb 4, He U3meHnaa b;

6) ymeHbwnTb b, He nameHsna a?

OOHaKo He BCE YPABHEHWA MOXHG Ha COBPEMEHHOM YPOBHE PAa3BUTUA
MATEMATHMKN PELiNTb aHANUTUHECKW. MHOoroa peueHue ecTb, HO OMEHb CROX-
HOE. YacTo 3HAYMTENbHO flervye NOMYYWTE YWCAEHHOE pPelleHMe, T. €. HailTh
YUCNO, KOTOPOE SABASETCH PELSHUEM MPU KOHKPETHLIX MCXOIHLIX AaHHBIX (a

ne gopmyny!).

YucneHHoe peweHne — 3ITC peuleHve 3aaada gnAa KOHKPETHbIX MUC- o
XOOHLIX OaHHLIX.

YucneHHnli MeTOa — 370 METOA, KOTOPLIM NPUMEHNeTCH ANnd Noucka 0
HUCNEHHOrD pPeLucHWe.

iKak npaBuno, HUCNEHHbIE METOObLI AT He To4YHoe, a npubmxénHoe
peweHMe, T. e. pelueHne ¢ HekoTopoW owwnbkor. Ecnu ata owmnbka Gyper
AOCTATOMHO Mana {Hanpumep, NPy BuIMUCITEHWWM PaCCTOAHUA MeXay ropogamiu
ownbka cocTaeut He Gonee 1 M), To Takoe pelleHWe BCexX YCTPOWT.

MpuBavxEHHBIA MeTon, — 3TO MEeTon, KOTOPbLl NO3BONAET HaWTU pe- 0
WEHWE 3380841 C HEeKOTOPOA (JonyCTUMOA) OWWBKOA (NOrpewHocTLIo).

MorpewHocTe — OTKIOHEHWE 3HAYEHWS BefWYWHLI, MOMYHEHHOro B pe- 0
aynsTate U3MEpPEeHWIA WNK BbIMMCREHWH, OT @8 MCTUHHOro (AecCTBMTeNb-
HOMo) 3HAYEHWS.

PaccMoTpum ypaBHEHWe X = €08 X, ANA KOTOPOro peueHue B suie
GopMynsl NOAYYMTL HEeNb3A.

Kak Gt Bbl peliany Takoe ypaBHeHWe, eCni Bl erg oveHb HyXHO Obitno
pelnTe?

)




ﬂ 3nekTpoHHble TadAnLb

B aToM cAy4ae MOXHO MGCNONL30BAThL, Hanpumep, rpaduyeckuin MeTon
PELIEeHUa. NOCTROWTE NOo TOYKAM rpadukv PyHKUUA, CTOAWMX B NEeBOA WU
NPaeoy YacTaX paBeHCTBAa, W MOCMOTPETL, [OE OHWM NepecekaloTcA. B Touke
nepeceyeHna 3Ha4eHUd YHKUMA paBHbl, 3HA4MT, COOTBETCTBYIOLUEE 3HAaYe-
HME X — 3TO pewedue ypasHeHusa {(puc. 5.13). PeweHue MOXHO YTOYHATL,
yMeHbLad wWar nocTpoeHua rpadwka Ao NoaydeHwa TpebyemMoild TOYHOCTM.

v

1,0y =cos x
- ]

I
]

0,51

=)

&l

e

Y KRR
#!

et

(=

=

wy

Puc. 5.13

Ecnu HyXHa BbicOkas TOYHOCTE, rpadwueckmii Meton TpebyeT oYeHb
Bonbworo 06bLEMa BLIMWMCNEHWUA, KOTOPLIA MOXHO NOPYYMTE KOMMbOTEpY. On-
HAKO HY)KHO Kak-TO y4eCTb, YTO KOMMLIOTEP HE CHOCOGEeH «noCMOTReTs» Ha
rpaduK, 1 ONA YTOYHEHWS PEeLIEHUS MOXET UCNOMABb3OBAThL TOMBKO YUCNOBLIE
OAaHHBle, KOMNbIOTEPHBIA aNropuTM PeleHnd YPaBHEHUA MOXeT BbiTAAETb
NPUMEPHO Tak:

1} Bwmbpate oTpesok [ay; byl Ana nowcka pewieHus (o6biMHO Npegnonara-
eTCH, YTO Ha 3TOM OTPEe3Ke €CTb pelleHMe, W NPUTOM TOAbKO OOHO),
2) C NOMOWELID HEKOTOPQro AanropuTMa YTOYHUTL pelueHus, nepeitfa K

MeHBIIeMY OTpeaky [a, b];

3) noBTopAate war 2, noka AIMHA OTPE3Ka, B KOTOPLIR Mbl «3arHanu» pe-

LIEHWE, He CTAHeT J0CTATOYHO MANon.

30eCb He COBCEM fICHO, YTO 3HAYWT «MOKA AAMHA OTpe3Ka He CTaHeTt
JOCTATOMHO Manoi», OBbIMHO 330aETCA AOMNYCTHMAaN NOrpewHocTb £ OT-
KNOHEHWE NOAYYEHHOTO pelleHUs OT WCTUHHOMO X He AOMKHO BuiTe Bonbwe,
yem £. Korga mbl yMeHblIaeMm OTpPe30K, BHYTPW KOTOPOro HaxoouTca pelue-
HUE, Mbl YBEAWYUBASM TOYHOCTE: NpU BeIBOope MOGOR TOYKM 3ATOro OTpes3Ka
B Ka4eCTBE PeleHus ownbKa He NpeBoLiuaeT JJMHbl OTpe3ka.

YCTaHOBNEHO, YTO KOPEeHb YPaBHEHWUA HAxoauMTea Ha oTpeske [a, bl.
Kakyio Touky 3TOr0 OTpeska Jydylle BCerg cHMTaTe peweHuem? Kakoea
6y0et B 3TOM cnywae HauBONbIIAas BO3MOXHAS NOrPEWHOCTL?

Uukn (noetopeHue wara 2 anroputMa} HYKHO OCTAHOBWUTHL TOrAd, KOr-
0a AnvHa OTpeska CTaHeT MeHble, vyem 2g. B 3TOM cnydae npu sbibope
x = (a + b)/2 norpewrocts Gyaer MUHUMANLHOA: He Gonblwe, 4YeMm E.




YucneHHole MeToAb! @

Yacte UCnonb3yertcA Apyrod BapuaHT, korpoa TpebyercA 3HaTh TORLKO
OOHY Touky 86RM3aW pelleHwa — HauvanbHoe NpUbnKeHue,

HauanbHoe npuBnuxeHne — 35TO HAYANMLHOE 3HAYEHW HEW3BECTHON
BENMYNHLI, KOTOPOE YTOUHAETCHA C NOMOLWWELID NPUBNIMKEHHOMC MaToaA.

Mpoueaypw yTO4HEHUA (OHW OLIBRIOT pasdbiel} paGoTaT NPUMEpHO Tak:
1) BeI6paTe HauvalbHOe NPUBAWKEHWE X, OKORO pPeLleHnd;
2) € NOMOLLBIO HEKOTOPOrO anroputMa NepeiTv K CRegyiowemy npubnuxe-
HUIO X, KOTOPOE HAaXOOUTCA OAMXKE K TOYHOMY pelleHnmo x™;
3} nNOBETOPATb War 2, NoKa W3MEHEHWE 3HAaYeHWA X HE CTAHeT MEHbLLUe, YeMm
[ONYCTUMaA NOrpellHoGTs £,
Mpy kaxpoom yTOYHEHWUW NOETORAIOTCA OAWHAKOBLIE OSMCTBUA, NOITOMY
TAKMe METOObl HAZLIBAOT WTEPAUWUOHHBIMA.

BCnomHUTR, 4TO O3HAYEET CNOBO «UTEpaLMs».

MpUBNMXKEHHBIE METOABl UMESIOT PAA, HEAOCTATKOS:
® MOAYMaEeTCA ApMOMIKERHOE peELIeHNE, a HE TOYHOE; 3TO 3Ha4YWT, 4To
HENb3A HanucaTe x* = 1,2345, HYXHO MUCNONL30BATE 3HAK NPUENUXEH-
HOro paBeHcTBa: x* = 1,2345;
* Mbl NOAy4aem He GopmMyny, a 4Y4MCNo, No KOTOPOMY HEBO3MOXHO Oue-
HUTB, KAK MEHASTCA peleHne NPu U3MEeHeHWMM MCXOOHbIX OaHHLIX (Cnos-
HO BbIIBUTb 3aBUCUMMOCTL OT napameTpa);
® 0ObEM BbLIMMCAEHWA MOXET ObiTe CAWMWKOM BEIWK, 3T0 HE NO3BORAET
WCNORBL3CBATL NPUOANXKEHHLIE METOAbLl B CHUCTEMAX, fOe HYXHO O4eHb
BLICTPO NORYYMTE PESYALTaT,
¢ He BCerga MOXKHO OLUEeHUTE NOrpewHocTs (owunbky) peaynwTarta.
OpgHaKo B peanbHeIX 33ma4vax O4eHb YacTo aHANWTUYECKoe peleHuwe No-
JYYUTE HEBO3MOXHO WA OYSHL TPYAHO, a NPpUOMMKEHHLIE MeTOoAaL No3BONA-
10T BLICTPO pewnTs 3aaaqy C 330aHHOM TOMHOCTLIO.

PeweHune ypaBHeHMiA nogGopomMm napameTpa

Ana peleHua ypasHeHWiA MOXHO WCNoAb3oBRats TabnWuHBIA Npoueccop, Ha-
npumep OpenQffice Calc (wm LibreOffice Caic) wnn Microsoft Excel. O6siMHO
CHa4ana cTpouTea rpadmk ¢yHKUMW, NO KOTOPOMY ONPeAensfioT KONWYECTEO
KOPHEH YDPABHEHWMA W WUX MPUMEPHOE PACNONOXeHUe, 3aTeM UCNONL3YeTCH
komaHpa floabop napamerpa. Danee mbl 6yOemM pacCMaTpyuBaTh NpoOrpaMmy
Calc 13z naketa OpenOffice, ykassbiBan Ha He3HaqYUTENbHbLIE OTAW4MA Excel.

Hahpém sce peweHws ypaBHeHmsa x2 = cos x Ha oTpeake [-2; 2]. CHa-
yana onpeaenimM, CKOALKO pelleHUid MMeeT 3To ypaeHeHwe. Hn storo no-
crpoum rpadukn obenx dyHkuui: f1(x) = x2 n fy(x) = cos x. CoctaBum
Tabnuuy, roe 3HaHeHWA X PacnofioXeHbl B cTonfue A, aHadYeHua dyHKUMA —
B cTonGuax B v C. BubepeM wWwar nameHeHws x, pasHbid 0,25,

0
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MoxHO Ny BbiBpaTh Opyro war? Y1o usMeHWTCA (YNyYwuTesa, yxXYALLWT-
CA), ecnu yBenuyueaTe War? YmeHblaTs war?

Beepém apa nepBbiX 3HaveHusd x B cTonfue A, BbldenuM MX W «NpoTa-
LM= MapKep 3anofNHeHWna BHW3 AC TeX Nop, NoKa nocneaHee 3HadeHue B
ctonBue A He cTaHeT paBHO 2 (puc. 5.14).

A B C A B C
x fi(x) | falx) x fi(x) fa(x)
-2| =A2"2 | =COS(A2)
-1,75 3
-1,5
-1,25

-0,75
-0,5

O =3[ | |00 M=
OO |3 | |[CA [k |0 12|

Puc. 5.14

Beegém B A4eikn B2 v C2 dopmynsl, BLMUCHAIOLLME 3HAYEHUA 06Geux
GYHKUWA ANd 3HaAYeHUA x B AYelke A2. 3arteM Bblgenum GopMynsl U CKO-
AUMpyeM uX BH¥3 00 KOHUa Tabnuubl (HanpuMmep, cOoenae ABOAHOW WEm4HOK
Ha Mapkepe 3anoaHeHws).

Tenepe BoIAENSEM BCE aHHbIe U CTPOWMM Awarpammy Tuna Juarpamma
X-Y {Toweynas) — puc. 5.15.

Puc. 5.15

HMayuute rpadmk Ha puc. 5.15. CkonNbko pelweHuid MMmeeT ypaBHeHue
Ha aToMm oTpezke? Halnute HavwanbHbie NPUGAUXKEHWA AR NOMCKA BCEX
peleHnil — 3Ha4YeHUA X, PacnoNOXeHHble PALOM C PeLlleHHUAMM.




HYucneHHele mMetoapbl @

HaWaém peweHwe sbnuan TodkU X = — 1. B oTaenbHLIX AYerkax (4ToObl
HE NOPTUTE rpadukK!) BBEOEM HA4YANLHO2 NPUONMKEHME W BLIMUGIMM 3HA-
yeHua ofenx ¢yHrkuMin (B sveilikax F2 n G2). Kpome Toro, B H2 3anvwem
dopMyny ANA BLIMWCASHMA PA3HOCTH 3Ha4eHWA dyHKUMA (puc. 5.16).

E F G H
1 x f1(x} Fa(x) f1(x) — f5(x)
2 -1| =E2°2 | =COS(E2) |=F2-G2
a
Puc. 5.16

Yemy AomkHa GbiTe PABHA PA3HOCTb ABYX WHKUMIA B TOYKE x, KOTOpas 0
SIBNAETCA peLUeHneM YpPEaBHEHWA?

TabnuyHele npoueccopkl YMET pelark 3apady noadopa napameTpa,
KoTopas POpMYAVPYETCS Tak: YCTaHOBUTL B syveiike X 3raverue V, uameHsas
3Havenne ayerik Y. Hanpumep, B Haliem cny4ae HyXHO YCTAHOBMTb B AMEd-
ke H2 aHadeHne 0, uameHas E2. Hueilka H2 HazbiBaeTCA UENEBOM, NOTOMY
4YTO Halla uefs — MNOMYYUTb B HEell onpeiaeitéHHoe 3HadqeHne (Honb). Hueiika
E2, 3HayeHue KOTOPOW Mul XOTUM Nopnodparb, — 3T0 U3MEHAeMan AverKa.

B rmaeHOM MeHI0 sbiBupaemM nyHkt Cepsuc — [MToabop napamerpal) un
BBOOAMM 3TV OaHHble {(pwc. 5.17):

NopBop napameTtpa ) ._ A : __*_I

HacTpolind no ymor4anmie — - —- - I
Au. ¢ opmynoi |$H$2 ? I
OTMeHa ]
Llenesoe sHa4eHKe |0

MaMeHseMan s |$E$2 i’y ] Cnpaeka '

Puc. 5.17

Mocne Haxatva HA KHOTMKY OK HalHeHHOe pelleHuMe ypaeHeHua OyaeT
3anMcaHo B Auverky E2.

Kak e HaiiTu sropoe peweHwe? Ins aToro HyxdHo ebibpars apyroe Ha-
YansHoe npubnnxeHue, Hanpumep x = 1. B ocTanbHOM NOpPAaoK AeWCTBWA
HE MEHSAETCH.

MOXHO M BMECTO ypaBHeHUA X2 =cos x pewarte YPaBHEHNE 0
x2 — cos x = 07 Yem nyuwe takon noaxop?

1) B mporpamme Excel — nyuxr IHodSop napamempa B Tpynme AHaaus umo-ecau

Ha BEJaAKe JanHbie,
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BoiBOAbI

AHanuWTMYecKoe pelleHMe — S3TO peleHMe 3apjadyn B Buae HopMynbl,
KOTOPAas BLIPaXXaeT HEW3BECTHYIO BEMWYWHY Yepe3 W3BecTHbe.
HuUCReHHOE pelleHe — BTO PELEHWE 33[a4M ANS KOHKPEeTHBIX WCXOL-
HbIX OAHHbIX.

YycneHHbId meton — 3T0 MEeTOA, KOTOpblid NpuMeHaeTcA AnNA nomcka
YMCNEHHONO peLieHA 3a4a4M.

MpubBnKEHHBIA MEeTO4 — 3T0 METoA, KOTOPbIM NO3BONAET HalTW pelle-
HME 330441 C HEKOTOPOH (pONYCTVMOM) OLMBKON.

HavancHoe npubmkeHne — 3TO HavYanbHoe 3HaYeHME HeW3BeCTHO Be-
SMYWHBI, KOTOPOE YTOYHAETCH C NOMOLWLIO NPUBNMXEHHONO Mertoga.
Ana novcka NpUbBAMXEHHLIX pPelleHnidl ypaBHeHW B aneKTpOHHLIX Tabnu-
uax WUCNoneE3yleT noafop napamertpa.

HapwcyiiTe B TeTpaan WHTENNEKT-KapTy aToro naparpada.

Bornpocsbl 1 3aaaHne

1.

A

CpaBHWTE YACHNEHHblE W AHAMTUYECKME METOAbL PEelUeHMs YpaBHEHWA.
B yem AOCTOMHCTBA M HEOQOCTATKM KaX[oro noaxona?

Kakve MeTofbl Ha3bIBAIOTCA NMPUOAMXKEHHBIMM? B KakMx CAy4asx OHWU UG-
nonbayoTca?

Kakve meTtoabl Ha3bIBAIOT WTEPALMOHHBIMK?

Mocne nocTpoeHWsa rpadwuKos BBIICHWAOCh, YTO YPABHEHWE WMEET Tpw
peweHnn. Kak B ODyaete wx mMckatb?

Hafpgure Bce peleHWA YpaBHEHWRA:

a) x2 = Bcos(x — 1);

6) x2 — sinx = 1;

B) 2x8 — 15sinx + 0,5x — 5 = 0,

Ba xotwre nonoxwvte B Gank 20000 pyGneit. ExerogHo Ha CyMmy BKaa-
AA HAYMcnaKTCcA npoueHTH. Hanpuwmep, ecnv craBka cocrtasnaet 10%
roOoBbLIX, Kaxabld rog cymma yesenuwumBaetcA B 1,1 pasaa. lNpw kakoi
ctaBke cymma Bolpactet ao 30000 pybnei aa 5 ner?

BoinonHuTte no ykasaHWo ydwtens 3agaHua B pabodei Tetpagu.

A MoarortoBbTe cooOutieHne

a) «PewleHwe ypaBHEHWIt MeTOAOM OEeNeHWs OTpeska Nnonoham»
6) «PeweHwe ypaBHEHWA MEeTOOOM Xopno»

E MpakTuyeckas pabora

BrinonHute npaktuseckyio padoty N2 29 «Pewwedue ypaBHEeHWid»,




OnTuMmnaaumsn @
§ 29 +

OnTvuMmusayna

KmogeBsplie CnoBa:
* ONTUMMANBHOE pPelgHne ® OrpaHy4eHKs
s ONTUMW3aUMA * rmoBanbHBil MUHUMYM
e uenesas hyHKLMA ® NIOKANLHbIA MUHUMYM

Y10 Takoe onTuMu3auua?

OnTMMM3aUMa — 5TO MOUCK HAWAYYILIErO {ONTUMANLHOrO) pewleHwA 0
3203841 NPY 3aNaHHLIX OrpPaHUYEHUAX,

C TOYKWM 3pPEeHWa MaTeMaTWKW, Uelb ONTMMW3aunuyM — BLIOpaTb 3HaYeHue
HEW3BECTHOW BeNWYMHBLI X (MK HECKONBKMX HEW3BECTHLIX BEMNYMH) Haunyd-
wum 0BPa3OM.
Y1o0bl NOCTABATE 33034y ONTUMW3ALMK, HYXHO BbiBpaTh uenesyio (hyHk-
uMo f{x), KOTOpas NO3BONAET CPABHWBATE PeleHud. ONTUMANbHLIM HA3LIBA-
€TCA Takoe PELUSHME, NPKU KOTOPOM LENesas QyHKUMS O0CTUraeT MaKCHMMYMA
{ecnn 210 «AOX0AbI», «NPUBLIIL») WIN MUHAMYMA («pacxoabl», «NOTEPH»):
f(x) - max v f(x) - min.
deodaH xo4HeT NOCTPOMTE 3aropoAHbIA AOM, Tak 4Tofel ero pacxogbl 0
ObiNM MMHUMANBHBIMK, Kakoe «QuYeBMAHOEe» PEelUeHKe eCTb Y 3TOR 33aa4m?

YTo60 33pa4a onTUMU3aUMKM Obina XOpPOLWO NOCTABNEHHOW, HYXHO BBECTM
orpaHuveHMs. Hanpwmep, YenoBeK Xo4YeT NOCTPOMTL 3aropOOHbLIA A0M 33 MW-
HAMANBHYIO LUEeHY. 3pech ueneBas GyHKUMS — 3T0 0BWAan ueHa CTPOMTENLCT-
Bd, HYXHO cAenate €& MUHUWManbHOW. O4eBUOHO, 4TO Nydulee pelleHue — He
CTpOMTE Aom BOOGiLEe, Npu 3TOM pacxodbl OyoyT paBHbl Hymo. Takoe «on-
TUMAnNbHOE» PELLEHWE NOAYYEeHO NOTOMY, Y4TO Mbl HE 33fanM OrpaHUYEHMs
{(HanpuMep, HYKEeH OBYXOSTAXHLIM AOM C rapaxom, GOHTaHOM W Canom).

JlokanbHble N TNOBGANbLHBLIA MUHUMYMBI

Mo Tpaguumn OBBIMHO PACCMATPMBAIDT 3a4a4y NOMCKA MWUHMUMYMA. ECnn Hyxk-
HO HANATUM MaKCUMYM, NPOCTO MEHRAINT 3HaK QYHKUMK 3HaveHue PyHKUMKM
f(x) makcumaneHO Tam, rae sHadeHwe dyHkumn —f{x) MMHMMAaNBHO,

B maremaTuke pasnuualoT noKanbHbIA («MECTHbIA») U rmobanbHbIiA («06-
Wrid») MUHMMYM (puc. 5.18).

JlokanbHBIA MMHAMYM — MWHUMAaNbHOE 3Ha4YeHWe GYHKLMKW B OKPecT-
HOCTU HEKOTOROWM TO4KW.

[

FnoGanbHbiif MMHUMYM — MWHWMAanbHOEe 3HaueHwe ¢YHKUMKW Npu 3a-
AaHHbIX OrpaHUYEHUAX.

e

217



ﬂ 3nekTpoHHble Tabnauupl

B TOuKax Xy, X3 M Xz hyHKUMA, rpadvkK KOTOpoil nokaaaH Ha puc. 5.18,
MMEeT NOKANkHLIE MUHUMYMEL Hanpumep, cneea u cnpaea OT TOYKM X, 3Ha-
4yeHus PyHkuun Sonblie, 4em f(x(), T €. B OKPECTHOCTU TOHKM X; (yHKUMA
VMEET MUHMMAnNbHOE 3HaYEHWMe WMEHHO Npu X = Xy.

D 14 %

JokansHEEIA -—
MUHHMYM xg
N °
TacGanbsanri
MHRUMYM
Puc. 5.18

MUHUMYM B TOuKe X3 — rnobanbHuii, NOTOMY 4TO 30eCk (PYHKUMA MMeeT
HauMMEHbLUIEEe 3HAYEHWE BO BCER paccmarpmBaemMoil obnacTtu.,

O4eBnaHO, YTO HAc Bceraa uHTepecyetT rmodansHed mMusuMmym. Opna-
KO BONLLWWMHCTEC CYLLECTBYIOLUMX METOO0B OonTUMM3aumnl) npeaHa3HavyeHb!
MMEHHO AnA NOWCKa NOKanbHbBIX MWHWMYMOB BOMAM3WM 3aJaHHOM HaYaneHORA
TOYKA {HANANLHOro NPUONUXeHUd ).

MoxHO npeacTaBuTe cefe, 4To rpaduk QYHKUMM — 3TO Cpe3 nosepx-
HOCTH, Ha KOTORYIO YCTAHABNMBAETCH LWAPVK B HEKOTOPOM HA4ansHOM TouKe {CMm.
puc. 5.18, 6); xyoa aTOT WAPWK CKATWUTCH, TAKOA MUHAMYM W Syoer Halnex.

o PeaynkTaT NOWCKA NOKANLHOrg MWUHUMYMa 3aBUCUT OT HayankHoro npu-
BmokeHna,

Mpumep: onTuManbHaa packpoiika nucra

PaccmoTpym npuMmep NPakTVHecKor 3apaqn ONTUMKM3aumi. B yrnax keaa-
PaTHOro NUCTa Xenesa, CTOPOHa KOTOPOro paeHa 1 M, BHPE3AIOT 4EThIDE
KBANpaTa cO CTOPOHOM x. 3arem ckNafbiBaloT NOMYMMBLUYIOCH Pas3BEPTKY {No
WTPHUXOBLIM NMHUAM Ha puc. 5.19), cBapuBaloT WBbI U TakMM oBpa3oM No-
nyqaioT Gak.

A

1m

¥y Xy

Puc. 5.19

D s HeKOTOPHIX THTOB GYHENIEI CYITECTBYIOT MeTOAE TIOGANLHON ONTHMESAINEH,
HO OHM CHOXKHBI ¥ BBIXOAAT 34 PAMKH IOKOJBHOTO KypCa.




OnTMmaaumsn @

Tpebyetca poifparb pasMep Bbipe3a x TaKk, 4Tobbl noaydunca Bak
HanBoneWwero obLéma.

Ana Toro 4toBel NOCTABATE 3agavy ONTUMMW3ALIKMK, HYXHO:

1} onpepennTtb uenesyio GYHKUMIO: B JAHHOM CRy4ae Bbipa3uTb oGbém Gaka

4Yepe3 HEW3BECTHYID BEAWYMHY X
2) 3apaTb OrpaHM4EHWA Ha BO3MOXHDLIE 3HAYEHWA X.

fNlerko BWAOETL, 4TO OCHOBaHWe nonyduBlWeroca Haka -— 310 KBag-
part cO CTOPOHOW 2, a er0 BLICOTA pasHa x. 0OpHAKO eenwuvHa 2 3aBu-
cutT oT x: 2 = 1 — 2x, nostomy 06wEmM Baka sBosUCnsRTCs ho dopmyne
Vix) = 2(1 — 2x)2. 310 » ecTe ueneean GYHKUMA, ONS KOTOPOW HYXHO
HAATU MaKCHUMyM,

KakvMMnM MoryT GbiTb MWHMUMANABHOE M MakKCUMANbHOE 3HAYEHWMS x B 3TO 0
3apaye?

3ametim, yto npn x = 0 w x = 0,5 o6uwém Haka paBeH HynO (B nep-
BOM CNydae pasHa HyMIO BbICOTA, BO BTOPOM — NACWAAL OCHOBAaHWA). Takum
06pasoM, HYXKHO MCKaTb MakcuMmym uenesol ¢yHkummn V(x) = x(1 — 2x)2
Ha otpeske [0: 0,5].

Mouck oNTUMaNbHOro PEeWweHUs ¢ NOMOLUbIO
SNEeKTPOHHBIX Tabnuy,

B OpenOffice Calc BCTpoeHHLIl MOAYNbL onTUMmzauuK paioTaeT ToNbko ana
AVHERHBIX DYHKUMA. HYTOBEI pPeWnTe PACCMOTPEHHYIO BhiWe 33pady ¢ Ha-
KOM, rAe ueneeas yHKUMA HENMHENHAasA, HY>XKHO WMCNONb30BaTE PacWwMpeHne
Solver for Nonlinear Programming (OHO BXOAWT B CTanHOApPTHYIO NOCTABKY
LibreQffice). B TabnuyHoM npoueccope Excel onTUMKM3auMs BbINOAHASTCA C

NOMOLWKLID CTaHgAPTHOM HagacTpoiikul) flouck petieHus.
CHavyana nocTpoum rpaduk uenesoil dyHkumn Vix) = x(1 — 2x)2, rak

MBIl 3TO AenanM NpUv pewweHun ypaeHedus (puc. 5.20).
Vi

o] o1 02 03 04 05 x

Puc. 5.20

Mo rpacduky Ha puc. 5.20 onpepenute HavyansHoe npubanxeHue — e
3Ha4YeHUe X, PROOM C KOTOPLIM HAXOOUTCA MakKCUMyM (GyHKLMM,

1) Haperpoiikoit & nporpamme Excel masneasor mabop Qysxmumil, KoTOphIH ZpDAHKTCH
& BuAe OTAeAnHOro daiina, DTu GYHKOMM SANMYCKAKTEA ¢ TIOMOMBIO KHONOK Ha

JIeHTe,




ﬂ 3NeKTpoHHble Tabanug

Buipenum B Tabnuue nee Aveidkn (Hanpumep, E2 u F2), B nepeylc 3anu-
wWeM HavYanbHoe NpubnuxeHwve, a BO EBTOPYID — GopMyny AN BblHMCNSHUSA
ofbéMa anA 3Toro 3HadqeHus x (puc. 5.21).

F
1 x O03ém
0,2 0,072

Puc. 5.21

3apava ontMMU3aUM GOPMYIMDYETCA TaK: «HARTH MaKCUMYM (TN M-
HumMyM) uenesoid QyHxkLmmn B aqeiike X, vaMeHss 3HadvYesns adeexk Y npu
orpaHnyeHsax Z». B Hawel 3apave uenepas Aveika — F2 (HyXHO HaiTK
28 MakCMMyM), MaMeHsemMan Aveilka — E2.

Boifupaem B FIABHOM MEHIO nporpammul Calcl) nynkt Cepsunc — Mouck
peitieHuns, B NOSBUBLIEMCA OKHE BBOAMM ajipeca uenesoid M WM3MEeHASMOH
AYeeK (ANA 3TOr0 MOXHO YCTAHOBUTL KYPCOP B NOAE BEOJA W WEAKHYTL B
HY>XHOR sderke) u orpaHvueHuns (puc. 5.22).

PELLIaTel'Ib

Uenesan sqeika |$F$2 @ I
OnTHMM2aUUs pesyneTata 1% Makcumym

€ Munimym

" Bravenwe I

ey}
Tlytes usmeneHus suesk |$ES2 g

OrpaHMHHTeNbHbIe YCIOBKA

Ccbinka Ha AYerKy Onepauus 3haueHue

pes2 EF3F ) &) =2
fes2 &= =1 Ps &

| Gl ]

l Bk = =l =
Mapamerpy... J Cnpapka I 3apLITh J Pewwre

Puc. 5.22

) B nporpamme Excel wcnomssyerca wmagerpoiika IHouck pewenus (BKIagka

Aawnnnie}.
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Mocne wenyka Ha KHonKe Pewnts B A4elike E2 GyaeT sanMcaHo onTuMmanb-
HOEe 3HA4YeHMe x, d B UenesBOr Adelike — COOTBETCTBYIOWEE (MakCUManbHoe)
3HaveHune oObEMa.
HagcTpoiika flounck pelieHnsa NO3BONAET:
® HaxoauTb MaKCUMYyM WIN MWUHUMYM UEeNeBoid GyHKuMMK;
® pelaTte ypaBHEHWA, 3a0aBas XeNaeMOe 3SHAYEHWE LeneBor GyHKUuMM;
* MCNONb30BATL HECKONBKO W3MEHAEMbIX AYeEeK W AMana3oHoB; Hanpumep,
3anuce AZ2:AG;B15 B CNUCKE M3MEHAEMLIX AYEEK 03HAYAeT <«U3MEHATb
BCE AYelrkn ouanaszoHa AZ:AG un adveilky B15»;
® MCMONL30BaTE OMPaHUYEHWA TUNA «MEHbLUE WAWU paBHO», «G0oNble wWin
paBHO», «pABHO», «UEN0e» W <ABOMYHOEe» (Tonbko O wvam 1);
® YCTAHABNMBATb OrPAHWMEHME HA [OMana3OHbl; HANpUMep, orpasvyYeHue
B2:B4>=0 o3Ha4aeT, 4TO 3HAYEHMA BO BCEX AYEAKAX 3TOr0 AWanasoHa
A0MKHbl ObiTs §ONblUe WAKM paBHbl HYMKD, orpaHudeHwe B2:B4>=C2:C4
O3Ha4YaeT, YTO 3Ha4YeHMA BO BCEX fA4Yeikax awanasoHa B2:B4 gonxkdbl
ObiTe GONbLIE WNKM pAaBHLI 3HAYEHWAM B COOTBETCTEYIOLLMX Advelikax au-
anasoHa C2:C4.

KHonka fiapameTpt NO3BONAET ONLITHHIM NONL30BATENAM M3MEHATL Ha-
CTPOWKKM aNropuTMa ONTUMK3aLMH,

Buieogbl

s ONTMMM3AUMA — BTO NOWMCK HaWNydwerd (ONTUMANBLHOMO) PeleHus 3a-
Oa4Yn NpU 3a0aHHBIX ONPaHUHEHURX.

s Nina Toro 4tofbl 3ana4a onTUMmM3aunmn ObiNa XOpOoWo MOCTABNSHHOM,
HYXHO ONpefenvTs Lenesylo (yHKUMIO, NOIBONAIOLYI0 CPaBHWBATL ABZ
peleHna, U orpatHnyeHus.

¢ JloKanbHbI® MUHUMYM — 3TO0 MUHWMANLHO BO3MOXHOE 3HAaYeHWe GyHK-
UMM B HEKOTOPOMA OKPEeCTHOCTU.

* MoGansHbIA MMHUMYM — MWHWUMANLHO BO3MOXHOE 3Ha4YeHne GyHKUMK
NPy AaHHbIX OrpaHuYyeHunx.

e GONbUWWHCTEO YMCAEHHBLIX METOOOB NMO3BOAAET HANTWM TONLKG NOKANbHLIA
MUHAMYM.

* Pesynstar NnoMCKa NOKanbHOro MUHWMYMa 3aBMCWUT OT HadYanbHOro NpM-
GnuxxeHns.

HapucyiiTe B TETpPagM WHTENNEKT-KapTy 3Toro naparpada.

Bonpocb! 1 3a8aHNA

Y1o Takoe ueneas $yHKUWA?

Moyemy BhIpaXeHWEe «CaMblii ONTUMANBHLIA» He MMeeT CMbicna?

YTo MOXHO CcKalaTe O peknaMHoil ¢paze «3IToT Kpem ofecneduvsaeT
ONTUMANBLHBIA UBET nrua»?

3a4eM HyXHB OrpaHW4eHus B 3aJa4ye OnTUMK3aumMmn?

P N




“ ONeKTPOHHbIE Tabnnubl

5.

6.

*7.

10.

B 4éMm pasHMUz MeXay NMOHATMAMMW «JIOKANbHLIA MUHUMYM>» W «mMobanb-
HBIA MMHUMYM»7

Mouyemy peaynbTar pellesis 2agadn ONTUMM3AuMKA 4Yalle BCEro 3aBUCHT
0T eblfOpa Ha4yansHOre NpUbnuxeHWa? B kakom cnyyae He 3aBUCUT?
Kak 3agayy pelieHWa YpasHeHWS MOXHO chopMynMpoBaTh B BUAS 3a0a4n
ONTUMU3ALMNT

Onpepnenute, Ha KakOA MUHUMANbHBIA CPOK (Uenoe 4Yucno neT) Heob-
X0OUMO NoMecTUTs B Hank 20000 pyGneid, 4toObl NMOAYIMTE HE MEeHee
100000 pyBneid npu craske 10% rogosbix.

Haiigute CTOpPOKbLI NPAMOYrONBHOMO TPEeyrosibHUKa, uMelowero Haubonb-
LWYIO BO3MOXHYIO MNOWage, eCNH U3BeCTHO, YTO CyMMa LAWH ero Kare-
TOB paBHa 10.

BLINOAHMTE NO YKA3aHWIo y4uTens 3apaHwsa B padoueld tetpagwm.

MpaxTuyeckan paboTta

. BoinonHvute npaktuyeckylo pabory N2 30 «Ontumuaaunss.

M S0P Kk rnaee 5 n3s EaguHoit konnexumMn uMPppoBbIX
oOpa3zoBarTenbhbix pecypcos (school-collection.edu.ru)

HNHTepakTHBHLIE 3aJauHHK, pasgenl «Jlormdeckme HOPMYIBE B SIEKT-

POHHEIX Tafmamuaxs»

Ocnoensie Gyaroau MS Excel
Metoaut Brraucaeswii, Monyas 1. Yuclenawe MeTOAR pellleHHA HE-

Juaeiiamx ypasseHuil, Haxoxzaenme apudMeTHYECKOTO KODPHA
HATYpPaNbHOH CTelleHH ¢ 3aJaHHON TOYHOCTLIO




l’asa 6
BA3bl AAHHbIX

§ 30

NncdopmayumnoHHbie CUcTemMbol
Knrrwoweswe cnoea:

ABTOHOMHOCTD
daitn-ceppepuan HC
kapenTt-cepeepuans WUC
pacupenenénnaa HUC

» mH(popManmoHEas cucTema (HUC)

e fasa ganumx (BI)

s cHcTeMa yupaeieHua 0azoii zau-
Epix (CYBI)

s jgoransHaa HC

Yo Takoe undpopmaunmoHHaa cucrema?

Jia cOBpEeMeHHOTO YeIOBEKa 04YeHb BAXKHO OBICTPO TOAYYATH He0olXo-
AUMY10 eMy mHbopManmux. B aToM HaM ToOMOTaT HEQOPMANHOHHBIE
cacTemsl (HC), ¢ TOMOIMBIH KOTODPHIX ME Y3HAEM TPOTHOZ MOTOALL Bt
pacImmucaHpe IOesJ0B, OMpedeadeM MAapIIPYThl MYTeINecTBHI, 3aKashbI-
BaeM OHIeTHI Ha CAMOJETH, GpOHHpYyeM HOMepa B T'OCTHMHHIAX H T. IL

HuedopManipoHEHBIE CHCTEMBl pafoTAIOT C OFPOMHLBIME OOBEMaMK
JAaHHEIX (OHH MOTYT COCTABAATL HECKOJBKO rmradaiit m game Te-
pafdaiiT), KOTODEIE DAa3MEINAKTCH BO BHEIMHEeH HAMATH KOMOBIOTEDA
(Hanpumep, Ha KECTKHMX JHUCKAX) MIH B ODJAAUHBIX XPAHHUAMINAX,
Jannple XpaHATcA TAKHM o0pasoM, 4ToOBl HX ORLIO JIETKO MCKATH
A A3MeHATh. Taxme HAOODHI AAHEBIX HASBIBAKTCA Oasamu GanHbvix.

Basza gammeix (B/) — sT0 cHenmajdbEBIM 00pa30M OPraHH30BAH- 0
HaA COBOKYIHOCTLY FAHEEIX 0 HeKOTOPOH IpeaMeTHON ofaacTa,
XPAHAINAACA BO BHEIIHEH IIAMATH KOMILIOTEpPA.

Janure caMm no cefe OecnoJIesHBI, €CJOIM ME He YMeeM ¢ HHMH
paborarb. II0aTOMY HYXHBEI OPOTPAMMEI, KOTOpPBIE IIO3BOJAIT HCKATH
¥ HM3MEHATH 9TH OAHHBIEC,

1) Tepmus «coBoKymHOCTL» 37€ch OGO3HAYAST MHOMKECTEO SIEMEHTOB, OOJANAIOLTMX

ODIOMMA CBOHCTRAMHE.




n Bba3bl AaHHbIX

0 Cucrema ynpasaeuus Gazamu mammasix (CYBJI) — aro nporpaMm-
HOe ofecleucHHe, KOTOPOE NO3BONHAET BREINONHATL BCe Heobxomm-
MBle OmepaluH ¢ 6a30i JAaNHBIX.

Bul sHAeTe, 4YTO AAHHBEE B KOMILIOTepPHOM (QopMaTe — 3TO ABO-
HYHEIE KOABI, KOTOpHIe MOTYT 0003HauaThk Bed, uTo yrogHo. ITostomy
C¥YB]l pomicHa «3HATH» hopmaT daiaos (uTo rae samucano), B nep-
BEIX HHGOPMAIIMOHHEIX CHCTeMAX KaiXzmaa 0asza maHHBIX HMeJa CBOi
cofcTBEHHARI ¢GopMaT, KOTODPHI NpUIYMBIBAJ €& aBTOp. ITO OYeHb
"HeyzobHo, moroMy 4ro aaa kaxaoi HMC mymHO paspalaTeIBATh cHe-
OUanbAYI OporpamMmy Iaaa paborel ¢ Gasoli gamanx. Boaee Toro,
€CH¥ MBI M3MeHAEM, HaNpUMep, pasMep AGHHLIX HAMH NOPAAOK HX
XpaHeHHna B paiine, HaZO MepeNelbIEATh BCe MporpamMmel, paboTaiomiue
C STHMH JAHHEIMH.

IToaTOoMY HOCTENEHHO IEPEIIAH K HCOOJIBSOBAHHIO CIEIHMAILHBIX
nporpaMM (0HE H Ooayunapr Haspaame CYBI), koToprle XpaHAT B
obpabarnBaor NO0HE JaHHBIEC, HESABHCHMO OT HMX COJep:KaHudA, B
MOTYT NMPUMEHATHCH B CAMEIX pasHeix sagmauax, CYBH:

® BRINOJHAIOT TOHCK JAHHBIX;

® NO3IBOJAAIOT PefaKTUPOBATH JAHHBIE;

¢ BHIIOJEAKT HECIOXHEBEIE PACIETEHI;

e OBeCTICTUBAIOT Ueaochmuocme (IPaBHABHOCTD, HENPOTHBOPEUHBOCTD)

AaHHBIX;

* BOCCTAHARMMEBAIOT AaHHEIE Iocne cBoes,

Kax mpaBuno, monssopaTens paGoraer ¢ CYB]Il me manpamymo, a
Yeped IPHUKJATHYIO NPOTPAMMY, B KOTOpPOH NpegyCcMOTDEH YAOCHBIH
BBOJA AaHHBIX H odopMieHRe pesyiabTaToR (puc. 6.1).

[ J
w Ilpaxaapnan | CYBI
nmporpaMma

Puc. 6.1

Y

Huaorna ¢vuarmuun CYBI ¥ npuriaagHol nporpaMmbl o0bhemu-
HAIOTCA B OJHOH mnporpamMme (Hanpumep, B OpenOffice Base unu
Microsoft Access).

JlokanbHble U yAaNEHHbIe MHPOPMALMOHHBLIE CUCTEeMbl

IIpome Beero pasmecTuTrs 0asy aaHHbBIX B C¥BI Ha ozHOM KOMIIBIO-
Tepe. Takaa MHGOPMAIIMOEHAA CHCTEeMa HasuiBaercsa Joxkaasnoi HC, ¢
Heil pafoTaeTr OARH OOILIOBaTeNb. IIperMyinecTBo MoRanbAblx UC —
ABTOHOMHOCTE, T. ¢, He3ABHCHUMOCTL OT paloTHI KOMITLIOTEDHBLIX CeTel,




Hx mepocTaTKH NpOABIAIOTCA TOTAA, KOrga ¢ 6a3oll MAHHBIX IDOJYEKHBI
pafoTaTh HECKOJNBKO NOJB3IOBATENeil:

e §a3y AAHHBIX HYKHO OOHOBIATE HA KAXKAOM KOMIBIOTEpE;

® HEBOSMOMKHO <«CTBIKOBATH» H3MeHeHHf, BHOCHMBIE TOJB30BATEIISIMH.

Kax npasunc, B cOBpPeMeHHHEX AHGDOPMAUHMOHHBIX CHCTEMax HC-
ONOJB3VIOT YAAAEHHBEIe 0A3BI JAHHBIX, PACIIOJNOJKEHHEIe Ha cepBepax
{cmemEaJIbHO BBIAECJNEHHHX KOMIIBIOTEPAX) JOKAJBLHON HAH raobaabHoil
ceTr. B 3TOM ciyuae HECKOJNBKO MOJAbL3OBATENel MOTYT OAHOBPEeMEHHO
paGorarsk ¢ 0a30d M BHOCHTH B HEE H3IMeHGHMS.

C¥B], paGoTaioniye ¢ VAATEHHBIMH 6azaMH JAHHBIX, MOXKHO pa3-
AelHTh HA ABA THOA mo cnocoby paborel ¢ daitmamm:

o (aitn-cepsepErle CYB];
s gameHT-cepBepHbie CYBII.

daihn-cepsepHble MHPOPMALIMOHHBLIE CUCTEMBbI

PDaitia-cepeepuste CYB]l (ganpmmep, Microsoft Access) paGoraior Ha
KOMITBIOTEpPAX NOJb30BATENIeH (OHH HASHBAIOTCHA PAGOYHMH CTAHIMIMH).
39T0 3HAYHUT, YTO CEPBEp TOJBKO Xxpanur ¢afianl, HO He YUaCTBYeT B
o0paborre mannsix (puc. 6.2). Koraa mons30BATeN: BHOCHT HM3MeHeHNA
B Oasy, C¥BI c ero paboueii craruun Onoxmpyer ¢aiiibl HA cepBepe,
9yTo6E HX B 2TO BpeMA HE MOIJIHM M3MEHATh APYTHE NOJb30OBATENIH.

Pafoune crapnnn

Kakue sbickazbiBaHMA o cain-cepsepHbix CYB] sepHol?

a) OBpafoTky OaHHLEX BLINOMHAST Ccepsep.

6) Paboywe cTaHuMK MOryYT ObiTb MANOMOWHLIMM.

B} OCHOBHaa Harpy3xka NpPUxXOauTCA Ha cepeep.

r) Ons ysenaudeHUA cKOpPOCTM paboThl CUCTEMEL HYXHO YBenW4MBaTb
MOLLHOCTL Cepsepa;

4) Mpaea Ha DocTyn K JAHHBIM YCTEHABRWBAIOTCA Ha paboMuMxX CTaHUMAX;

e) Mpu noucke AaHHLIX BCA Gasa cKavyMeaeTcA Ha pabouyio CTaHUMIO.




n Bbaakl AaHHbLIX

KnueHt-cepBepHbie HH(I)ODM AUVOHHbIE CNCTEMBbI

KameBr-cepseprag CYBJIl pacoonoieHa Ha TOM e KOMILIOTEDe, THE
Haxogurceda BGasa maHdeix, OHa mOAHOCTHIO Depér Ha cefa Bcwo pabory
C JAHHEIMH, T. €. YHTATL H HU3MEHAThH AAHHEIe B §a3¢ MOMKHO TOJBKO
¢ momowubsio atoit C¥BI (puc. 6.3).

Pafoune crapnpn (KAIHEHTH)

1
]
I 3anpoc |
IIpaknagnan | ! ———= !
oporpaMma | ) -e—— 1
Py : OTeer :
__________________________ 1 [
[
_____________ | -
1 ]
1 1
Mpuxaaguas | | H
mporpaMsma | : :
__________________________ l e e ee
Puc. 6.3

Ha romnsioTepe moabsoBaTens paboraer npuUEIagHas mporpaMMa-
kauenTt. OHA OTHPAaBIASET cepBepy KoMaHAY (3ampoc) HA CHEOHAIBHOM
ASbHIKe 1, HOAYYMB OTBET CepBepa, BBIBOOUT DPE3VJABTAT Ha BSKDaH,
B coBpeMeHHEIX KJIHeHT-cepBepHHX CVB]l nna ynpasneHus AaHHBIMK
UCHOAB3YIOT A3HK SQL. CVB]/l-cepBep BLITOAHAET B3anpochl B IIO-
PAAKEe OYEepPeNH M IOCHLAAeT OTBeThl KiauenTaMm. Ilpm meobxoxzmmocThH
cepRepHAHS 1 KJIMeHTCKAH TPOTPAMMEI MOTYT GBITER YCTAHOBJEHHI Ha
OJHOM KOMILIOTEpE.

Kakne BbICKA3bIBaHWA O KNUeHT-CepBepHbix CYBL BepHbI?

a) Ob6paboTky AaHHLIX BLINOAHAET cepeep.

6) PaBouve cTaHuMu MOTryT BbiTb ManoOMOLUHLIMM,

B) OCHOBHAA Harpyska npuxoavTcs Ha cepeep.

r) Ana yeenuyeHua CKopocTU paboTel CUCTEMEI HYXHO YBenW4uBaThb
MOLWHOCTL CepBepa.

4} MNpaea Ha pocTyn K JaHHbIM YCTAHABAWBAIOTCA Ha paboyvux CTaHUMSX.

e) Mpu noucke AaHHbLIX BeA Basa ckaynmBaeTcA Ha pabouylo CTaHUWIC.

Mcnonb3ya DOnOAHVTENBLHBIE WCTOYHWMKKW, HAROWTE HAZBAHWUA:

a) OBYX KOMMepYeCkMx KAWeHT-cepBepHuix CYBA,

6) neyx GecnnartHelXx KAMEHT-CepeepHbix CYBL,;

B) cBoGoOHO pacnpocTpaHaeMoid CYBJ, koTopaa ucnonsayetca Ha Gonb-
WKHHCTEBe BEeG-CaWTOB.




NHdopmaumoHHbBIE CUCTEMEI @

Ncnonk3ys AONONHATENLHLIE WCTOYHWMKW, BLISICHWUTE, OT KAKMX CNOB NpPO- M
M30W0 coKpaweHne SQL W Kak nepesoauTCcs 3TO BLIPDAXXEHWE HA pyC-
CKWIA R3bIK.

PacnpepenénHbie HHOPMaLUOHHbIE CUCTEMbI

Muorue coBpeMeHHBIe MHGOPMAIIMCOHHALIE CHCTEMEI (HAODpPHUMEp, IIOMC-
KOBbple cucrembl B Hareprere) paboTaloT ¢ OrpOMHLBIMH 0O0BEMaMH
JAAHEBIX, KOTOPBIE HEBOSMOMKHO PASMECTHTL Ha OJHOM KOMIIEBITEDE,
IMosToMy TOABHIINCE PacHpefenénnbie 0a3hl MAHNHKIX, PACIIOJOMKEHHBIE
(II0 4acTAM) HA MHO)KecTBe KoMnbloTepo, u CY¥B]l mis ynpasitesms
BMH. [loabaopaTens paGoTaeT ¢ pacOpeieJEéHHOI 6830l AAaHHLIX TOYHO
TaK JKe, KaKk U ¢ 00nIuHOII (HepacnpenenéHHOIT).

BbeiBOAbI

¢ Hudopmaouounan cmcremMa (FIC) npegHasHadeHA IS TOrQ, 4TOOH
CBOSEPEMEHHC O0eCHeYHTh OOJALIOBATENSH HYMHOH mEHbopManmueii.

¢ Basa gamenix (B) — 5To coenuaabHBIM 06pa3oM OpPraHM3cBaHHAN
COBOKYIHOCTE JIAHHBIX 0 HeKOTOpPOoH npeaMeTHoOi obnacTH, XpaH#A-
IOAACH BO BHeIOHe MaMATH HKHOMOBHTEDA.

¢ CucreMa ynpaphaeEus Gagoii gamEmix (CYB]J]) — 3To IporpaMMHEBIe
CPEeACTBA, KOTOPHIE NMO3BOJNANIT BHITOAHATL BCe HEOGXOZUMEIE ONMEpa-
upp ¢ 6asoif AAHHEX,

¢ Jlokansuags UC — »sto HC, B kotopoii u Gasa gauHnix, B CYB]I
HAXOAATCH HA KOMIBIOTEDRE TONB30OBATENdA.

¢ Vaanéuarele UC penarca Ha daiin-cepBepHbie W KJINeHT-CepPBepHEE.

* B aiin-ceppepbix FC 06asa AAaHHEIX HAXOAWTCH HA YIAIEHHOM
KoMneioTepe, a CY¥YBJl — Ha roMIObHTEepe HONL3OBATEINA.

¢ B xanenr-ceppepHbix HMC u 6asa pgamnwix, u CYDBJH uaxogarcs Ha
VAANEHHOM KoMOBloTepe. IIpHKIagHsie nporpaMMEl 0OpalIAIOTCH K
C¥YB]l sa aseike SQL.,

e Pacnopemenéansie HC paborawT ¢ 6asaMu AaHHEIX, YACTH KOTOPBIX
PACITOJIOKEHEBI HA MHOKeCTBE KOMIOBIOTEDOB, CBABAHHBIX C MOMONILI}
CeTH.

HapucyiiTe B TeTpagW WMHTEANEKT-KApTY 3Tore naparpadga.

Bonpocobl U 3apaHNA

1. Yro BXoAMT B cOCTAB HHMOPMALHMOHHON CHCTEMEI?

2. fIznaerca n\ 0asoil gaHHBIX OyMasKHasa KapToreKa B OmOamotexe?
Oreer oGocHyfiTe,

3. Ilouemy mpoM30IIe] nDepexoX OT MHOKECTBA PpPasHOOOPA3HBIX
dopMaATOB XpaHeHHA JAHHEIX K HCIOOJL30OBAHKI) VHHUBEPCAILHEIX
C¥BI?
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n Ba3bl AaHHbIX

4. B Kakux caydyasax JAydInIMM BHOGopoM Oyvaer moxansHaa HMC?
haitn-ceppepraga HC? Kianeur-ceppepraa MC?

5. KakHe JOCTOMHCTBA M HEJOCTATKH €CTh ¥ PacnpeleNéEHBIX 0as
OAHEBIX?

6. BRINOMHEUTE N0 VKAIAHHIO YYUTEA 3aZaHHA B pabodell TeTpaiH.

§ 31

Tabnuuhbl

Knrwueeovie cnosa:
* moJe & NEPBUYHEIH KJIIOY
s 3anHACE * CYPPOrATHRIA KJIIOY
¢ THII TOJA ¢ OeJOCTHOCTE AAHHBIX
¢ KII0Y

OcCHOBHbIE NOHATUSA

B coppemennnx 0asax JaHHEIX HEGOPMAOUA NPEACTABIEHA B BHUAE
rabaun!, Hanpumep, TAK HAZLIBAEMEIH «CHUCOK KOHTAKTOB» (CBe-
OeHHSA O APYSLAX I SHAKOMEIX) MOXKET BHIIVIAAeTh Tak (puc. 6.4).

Hona

-

$amuana | Hwmsa Anxpec Tenedon
Hreanor [IéTp Cypoposcknit np., a. 32, ks 11 275-7T5-T5
Banmca <

IleTpoe Bacunuit | Kytysorckuit op.,a. 12, xp 20 | 276-76-76
Bacunses | Hpan Haxpmopcrnii op., A. 23, ke 33 | 277-T7-77

Puc. 6.4

Cronbubl TabJAMIBI HASHBAKITCA IOAAMHM, a CTPOKH -— 3alH-
camu. 9ra TabaMOa OTHOCHATCH K THNY <«00BEKT — CBOMCTEBO», T. €.
3ANUCh — DTO ONMHUCAHWE HEKOTOPOre o0nexTa (B AAHHOM ciayiae —
JeOBEKA), 8 TOJA ConepsxaT cBolicTBa oToro ofberTa. B Tatnune Ha
puc. 6.4 ueTripe nonsa: Pamunua, Hma, Adpec n Tenegpon — w Tpm
BanHCcH.

KoandyecTBO M COCTAB IIOJei ompegenAer paspaboTynk O6asm galH-
HEIX, IIOJIB3OBATEJH MOTYT TOJIBKO H3MEHATE sanwucu (pobasnars, yapa-
NATE, PeAAKTHPOBATE),

1} B cepepure XX Beka npEMeHsSAMCH Gashl ZAHHEIX, NCOONLIYIOLME HepAPXMYEc-
KHe (MHOTOYDPOBHEEBEI€) M CeTeBHe MOIe/In ZAHHEX, HO cefiuac oHU OuYeHL PefKo
EBCTPETATCH HAa npaxkTHEe, CaMerfi H3peCTHBIN COBpeMeHHHIE OpHMeD Hepap-
XHYeCKOH MOZeJr ZaHHHKX — peecmp B onepauuonHof cucreme Windows, rme
XpaHATCA HaCTPOHKH CAMOH CHCTEMEl H IIPOrDaMM.
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Jf60e 1moJe NOMKHO MMETh VHHUKAJBHOE¢ (HEIOBTODHIOICCCH) MMM,
Hanpumep, Heabssa HA3BATH ARBa HOAA Pamuius, HO MOKHO ONHO
Ha3BaTek Panuaus, a sropoe — Heguuvs hamunrua.

Kaxxgoe nmosme umeer cpoil Tun. Kak mpasnio, CYBI nopzep:xn-
BAalOT CAeAVIOIIHEe THOH AAHHBIX:

® IeJBle YHACIA;
BEIMECTBEHHBIC YHCA;
ACHEMHEIe CYMMBI;
JorHYecKkHe sHadeHusa (BHTOBHIE IIOJA);
TEKCTOBEIE JAHHELIE;
BpeMdA, AATa;
IPOHSBOJIbHBIE ABOMYHEIE JAHHBIEC, HAINPHMEp SaKOAWDOBAHHEIH
3BYK, BHJIEO U T. [,

HexoTtopsle moaa moryt OBITE 00ASaTeJbHBIMH AJAA BalOJHEHUA.
Ecnu obasarensroe mone He zanonnaeHo, CVB]L He BHecér nsmMeHeHRAA
B 043y AAHHEBEIX H BRIZACT coodimenue o6 omubxe.

Knwou

IIpr 9renny ¥ UIMEHEHHVM JAAHHEIX B TAO0AHIe OYeHL BasKHO y0e-
OUTLCA, 49TO MEI o0pammaeMcsa HMMeHHO K HYXHOH samMcu (Hanpm-
Mep, VBEIHUYHBAEM B3apPIJATY HMEHHO TOMY COTPYAHHKY, KOTOPOMY
¢é HYIKHO HNOBBHICATE). II03TOMY KaiXIafA SamHCh ACIKHA CONEpPIKATL
KaK0e-TO YHHKAJbHOE 3HAYEeHHEe, OTIANYAIoliee €8 OT BCeX OCTAIBHEIX.

Kmou — 3710 noae maum KOMOWMHAONA IIOJAeH, OAHOSHAYHO OIIpe-
JeJAmIad 3alHch.

OcHOBHOE CBOMCTBO KJIOUa — ¥YHHKAINBHOCTE: B T&ﬁJIHIIe He MO~
eT OBITH ABYX BaHHCBﬁ, ¥ KOTODEIX OJHHAKOBOS 3HAYCHHNE KJIIOYA.

Kakue n3 atux AaHHbIX MOIyT ObITb KMIQHOM, 3 KAKMe — HEeT:

a) vMa 1 pamunns;

6) cepua M HOMep nAacnopTa,;

B} HOMEp COTOBOTO tenedoHa,

r} mecro paborwy;

4) mapka aeromobung,

€} PervcTPauMOHHBIA HOMEpP aBTOMOOWNS;
X) agpec INSKTPOHHON MNOMTLI;

3) poMmalHuia agpec?

MpueeguTe npuMepbl, KOrNa B OOHOM CAyYae Kakve-To AaHHble (Hanpu-
Mep, MapKa CTURANbHOM MalKMHb) MOIyT BbiTe KIOMOM Tabnuupl, a B
OPYTOM — HeT.
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Onpepenute BO3IMOXHbLIE KNIOMM B chegylowmx tabnuuax {3geck nepe-
YUCAEHH UX NonA):

a) damvnra, rog POXASHWA, HOMEP MacnopTa;

6} Mapka aEToMOSWNA, PerncTpauvoHHLil HoMep aBToMobunn, damuaua
BRagenbla, rog, BbiMycKa;

B} damuvnvna, agpec 3NEKTPOHHOA NOYTbl, MecTo paboThl, HOMep MO-
GunbHoro TenedoHa;

r) HOMep 3aKaza, CyMma 3akasza, damunus, HoMep MOGMNEHOrD Tene-
¢oHa, HOMEP nacnopTa, aapec JMeKTPOHHOW MOYTHI.

HNHoraa B TabaHIe ecTh HECKOJADLKO BOSMOMKHEIX KAYeH. B sTom
cay4dae OOHH H3 HHX Bmﬁnpae'rca KAK OCHOBHOH H HAJBIBAETCA IIep-
BHYHBIM KJIIYOM.

Kmou, cocrogigiii U8 OAHOrO OJA, HABLIBAETCS NMPOCTBIM, a CO-
OTBETCTBYIOINEE MoMAe Tabmunum — KIoueBsim nojgem. Kiou, KOTO-
DPHIIlL COCTOMT M3 HECKOJBKHUX IT0JIelf, HashIBAeTCA COCTABHBIM. Pac-
cMOTpAM 6a3y JaHHLIX MeTEOCTAHIIMI, HA KOTOPOHE uepes KamanLc
3 uyaca H3MepPAIOTCA TeMIepaTypa, BA&KHOCTE BO3AYXa M CKOPOCTE
Berpa (puc. 6.5).

Jarta Bpema | Temneparypa | Baammsocts | CkopocTh BeTpa
21.07.2012 12:00 25 75 4
21.07.2012 15:00 23 70 3

Puc. 6.5

3pecs HW OAHO IOJe He MOMKET OBITE KJIIUOM, IIOTOMY UTO 3HAYE-
HHA B KaMJA0OM N3 HHX MOryT OOBTOPATECA. OAHAKO IJNA KaxxI0i
napH (Hama, Bpema) B Tabnume MomeT OBITE TOALKQ ONHA JATHCH,
nosToMy KoMmOmHauua noneil Jama u Bpemsa — >5TO KAIOU.

Bropoe CBOHCTBO KJIIOYA — HECOKPDATHMOCTB. SAMETHM, 4TO B
paccMOTpeEHCM IpEMepe K mape (Jama, Bpems) MoxBHC 70GaBUTE 1
apyrue moag talauubl, HO TaKaA rpynna mojeil yake me Oyger cum-
TATBCA KJIHUOM, OOTOMY 9TCO OHA COKPAMUMQ, T, €, U3 HeE MOMHO
ACKJIOUHTEL BCe oad, kpoMe noieit Jamae u Bpemsa, cOXpanuB CBOMCT-
BO VHEHKAJIBHOCTIH.

Teneprs DOCMOTPHM HA NIPHBeJEHHYIO Ha puc. 6.4 Tabanny <cou-
COK KOHTaKTOB», Hu daMHIMg, HM HMA He MOTrYT OBITh KJOYOM,
MOTOMY YTO €CTh MHOrC OZHOGQAMILUILIEE M JIOAeH ¢ OHHAKOBEIMH
AMeHaMH. COCTABUTEL KIIOYW H3 nodeit Pamuius m Hma tome He mo-
JyunTca (MOryT GBITH OZHOGAMMALITEI I TE3KH OJHOBPEMEHHO)., Aapec




Tabnuup! m

H GOMAIOHHE TenedoH TaKKe He MOTYT OBITH KJIOYOM, IOTOMY 49TO
B OJHOHM KBAPTHUPE MOTYT KHTH HECKOJNBEO YEJOBEK, ¢ KOTOPBIMH BEI
obiaerecsk. MoMReT MOJAYUUTHCA TAK, UTO KJIOYOM OyaeT KOoMOHHAITHAA
acex ToJIeH 3amHCH.

PaGoTaTs ¢ COCTABHEIMH KJIOYAMH IIDH BBINOJHEeHWU omepanuil c
0agoil maHHHX O4YeHE Heyao0Ho. B Takmx ciaygasax 4gacTo JoOaBIAIOT
B Ta0AuIy €ul€ oHO ToJie — TAK HASLIBAEMLIN CypporaTaeid (T. e.
HEEeCTECTEEHHEIN) KJIOUW, HATIpMMEP HOMED BanucH wad Koju (udenmu-
durxamop) — puc. 6.6. Bo mHornx CYB]l ecTs BOZMOMKHOCTE BATIOJN-
HATH €ro aBTOMATHYECKH INpH Ao0aBJeHMH KaxkJoll HOBOH 3ammciu.
IIpu 3TOM IONBL3OBATENI0 HE HYYKHO 38TYMBIBATECA 00 YHMKAJIEHOCTH
TAKOTO KJIIO4a.

g K09
NE
Homep | DamMuana Hmsa Anpec Texedou
1 Heanos Ilérp CyeopoBcKHit npocit., 275-75-75
a.32,xe. 11
2 Ilerpos Bacuanii Kyrysosckuil npocn., 276-76-76
E. 12, kB. 20
3 Bacunnen Hpan Haxmmorckuit npoc., 2977777
x. 23, xB. 33
Puc. 6.6
cnoneaya BONOAHUTENBHBLIE WMCTOYHWKM, BBIACHUTE, YTO O3HAYAET CNOBO M
«sUASHTUPULMPOBATE>,
LlenocrHoCcTb

HenocrHOCTHh 0a3hI TAHHBIX O3HAUAET, YTO OHA COLEDIKHUT IOJ- 0
HYK WU HEIPOTHBODEYHBYH) HHEDOPMAIMIC H YIOBIETBOPAET BCEM
380aHHBIM OI'DAHHYMCHHAM,

IIpesxae Beero, HYXHO 00ecleUHTH huzndeckyro meaocTHocTh B/,
T. €. SAIIATHTL JAHHEIE B CJAYUYae OTKa3a 000pymoBaHuA (HaOpuMep,
IpPH OTKJIOUeHEMH IHATAHHA HJIH BBIXOAE M3 CTPOS KECTKHX THCKOB).
Ilepnopndyecky (HanmprMep, pas B HeJedl0 WM JajKe dalle) agMHHHCT-
paTopel GasH LAHHRIX CO3GAKT Pe3ePBHEIE KONHH BCeX NAaHHBIX (Ha
MATHHUTHEIX guckax Aian DVD-zgucrax) ¥ BeAYT KYPHAT HIMEHCHHH,
IIpn DoTepe pabouell KOINM BOCCTAHABAMBASTCA CAMAA TIOCHEIHAA
COXPEaHEHHAA Bepcusa 0a3BEl JAHHEBIX.

Tarsxe mcnoapsyior RAID-maccHBBI KECTKHX AHCKOB, e AHGOP-
MANA AYOIAPYETCA H MOMKET OBITH ABTOMATHMECKH BOCCTAHOBJICHA
B CJOYYAE BEIXO[AA M3 CTPOA OJHOrO HAH JAME HECKOJABKHY HAHCKOR,

231



n Bba3bl AaHHLIX

m HMcnone3ys AONOAHWTENbHLIE WCTOYHMKM, BhIICHUTE, OT Kakux cnoe obpa-
30B3HO COKpaweHwe RAID v xaKk nepeBoauTca 3TO BbIPaXEHWE HAa Pyc-
CKWA A3bIk. HailouTe ABa BapwadHTa OTBETA HA 2TOT BOMPOC.

Tenepr mpeacTaseTe cefe, uTo B 6ase AAHHBIX OTAENA KAAPOB IO
omndOke y paforHura ykazaH 1698 rog poxpgeHud, a B moae 3ap-
naama BBeJeHO OTPHIATENBRHOE 4YNCiI0. B 3THX cay4daax Hapyniaer-
cA JIOrHYeCKad uesqocTHOCTh Bl, T. e. HENPOTHBOPEYABOCTE SAHHHIX.
Yrofer 9TOrO HEe TPOM3ONOIAO, BROAAT OUPAHMYEHHMA H& AOIYCTHMBIE
3HAUEHUS NoJeH (KOHTPOIL HaHHBIX):

* KasKAoe IoJie MMeeT cBoii Tun; Hanpumep, CYBJ me macr zamu-

CATh B II0OJI€ LeJIO'O THOA HpOHBBOJILHhIﬁ TEKCT — GY,EeT BLIBE-
Aeno coobilenme o6 omrudKe;
& HEKOTOpEIE NOJNA (B OePBYH OUepeAh — IEPBHYHBIA KJII04) 06b-

ABIAIOTCA O0A3ATEABHLIMM g 3a00JHeHNH;

* 3HAYEeHHMA B HEKOTOPHIX NOAAX (HANDHMED, KIIOUEBEIX) HE MOTYT
NOBTOPATECA (MNpH MNOBTOPEHHMM SHAUEHHA BHIAAETCA coobImeHme
of ommulxe);

® BBOAATCH YCIAOBHA, KOTOPBIE NOJIKHEI BHIIOJHATHCA IAA ZHAYCHMH
OTHEIBHBIX TOJIeH: HATpAMeD, KOAMIECTBO YVUIEHHKOB B KJAacce
JOJEHO OBLITL NOJNOEKHATENALHG;

® 1A CIOMKHBIX JaHHEIX HMCOOJL3VIOTCHA wWabAoHbi BBOJA: HANPHMEP,
AN BEOJE CEMH3HAYHOTO HOMepa TededoHa MOMCHO HCIONbL3OBATDH
mabioon ##&#-H#-#¥, rae # osHagaer MO0y LUDDPY;

& BROOATCH YCIOBHA, KOTOPHIE JOJMKHEI BBIMOIHATHCA AJIA HECKOJb-
KX moaeil kamAoH 3anMCH: HanpUMep, AaTa VBOJAbHEHHS pa-
OoTHUKA He MOXeT OLITL OoJee paHHeil, YeM fgaTa npuéma Ha
patoTty.
3ameruM, 9T0 LedocTHOCT: Bl He rapanTupyer docmogepHocmb

(MCTUHHOCTB) AAHHHIX, 8 TOJBKO O3HAYAET, YTO BBIIOJHEHHI BCE YCTA-
HOBJCHHLIC OTPAHHAYECHHAS H& HTH LAHNHEE M NCKJYEHLI SBHEIE IPO-
THBODEIHA.

OnpepennTe, Kakue HapylLeHWs NOrMHECcKoR UeNOCTHOCTU OONYILEHH B
Tabnuue Ha puc. 6.7. Ckonbko olwwBoK BaMm yoanoch HaWTW?

Konx PamanEa Tox IIpanar ¥poaen Tenodou
COTPYTHUKA PORNCHHNT
1327 Hbanos 1811 01.03.2011 (911) 123-45-67
1323 IleTpos 1977 12.10.2014 13.05.2014 | (921) 223-45-67
1327 Cupopos 0 28.09.2015 | 323-45-67 (913)
1329 Taorumn 1989 aa iPhone
Puc. 6.7




Tabnnubl @

BeiBOALI

e B coBpemeHEHEIX 0as3ax JAHEEEIX HHEHQOPMALHNA IPeSCTABIACTCH LA
moJAb3OBaTeNd B BRrAe Tabamm THIIA «00BEKT — CBOHCTBas».

¢ Cronboer rabaunsr (cerolicrea 00'BEKTOB) HASLIBAIOTCA IOJNAMM, Aa
CTpOKM (DaHHLIe 06 ogHOM OOBeKTe) — B3amHcaAMHA.

o Kiou — »T0 mose MM KOMOMEANES TOael, OTHOZHAYEQ OIPEAeNSio-
mas 3alIuch.

¢ CypporarTHBII KJIIOY — 2TO ZOUCAHHTENRHOS MHCIOBOE IIOJIE, KOTOpOe
HCLCAB3YETCH KaK KoY Tabnunbl.

¢ [lenocTHoCeTh 0ASHI HAHHLIX OSHAMAET, MTO OHA COAEDIKHUT OOJIHYIO K
HeIIPOTHBODEUYNRBYI0 MH(MODMAIIMIO H YAOBIETBODAET BCEM 3alaHHRIM
OTPAHHUYEHHAM,

Hapucyiite B Tetpagn WMHTENNeKT-KapTy aT1oro naparpadha.

Bonpocbl M 3agaHnA

1. HafignTe B TeKcTe naparpada u oO0BACHATE ABA CBOHCTBA KJIOYA.

2. YeMm oTIHYAIOTCA INOHATHA «KJIOY», <«IePBHYHLIN KAKY», «IpOC-
TOM KJIIOU» M «COCTABHON KAHOY»?

3. B RakuHxXx caydaaXx B KAYeCTBe NIePBHYHOTO KJIIOUA HCIOTbL3VIOT
HoMep 3anmucu? Mo:XHo JM NPHMMeHATL TAKOH IIOAX0A, eCcJHM B
TaGIHOe e€cTh APYIoe YHHKAaJIBHOe noae?

4. Yto TaKoe LeloccTHOCTH Dasnl JanHEBIX? KaxHe BHABI OeJOCTHOCTH
BEI 3HaeTe?

5. B Tabamuie uerblpe moada: Jama, Homep szaxasza, Toeap u Koau-
weemeo. UTo MOMHO BHIODATEL B KAUECTBE IePBHYHOTO KAOUA?
6. B mkonsHO# 6ase JAHHEIX XPAHATCA CBEJ¢HHA O BEIAAHHHIX AT-
TecraTax. Tabauna eriawdaer moxa: Pamunusn, Hya, Omuecmso,
Hama poxdenun, I'od evinycra, Homep nacnopma, Homep am-
mecmama. Yro MOKHO BEIOPATL B KAYECTBE IePBHUHOIO RAKNYA

sroBl TabauikI?

7. BLInoJHNTe N0 VKABAHHIO YVUNTeNA 3aZaHma B palotuell TeTpamu.

Moaroroesre coofieHne

a) «CypporaTHBIe KJIOYH — 34" H IPOTHB »
6) «IloHCK ¢ NOMOLOEBI0 HHAEKCOB#»
B) «TpaHsarouums
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§ 32
PaboTta ¢ 6a301 AaHHbIX

Knrouesvle cnosea:

e TEKyIllas 3aIllCh e (puabTpanusd
® IIOWICK e KouHcTpyKTOp
® COPTHUPOBKA

Jamee mns wLIIOCTpalMM MBI OGyeM HCIIOJb30BaTh CBOOOMHO pac-
npoctpausiemyio CYB]Jl Base mu3 makera OpenOffice. AHajormyssbie
OpuéMbl paboThl HDpuMeHsOTCT U B momnyaspHoit CYB]I Microsoft
Access (xoropasa obaagaer emé GOJBIIMMU BO3MOXXHOCTSMH), IIO-
9TOMY MpPaKTUUYECKMEe 3aJaHUA MOYKHO BBINOJIHATHL B JI000H M3 3THUX
nporpaMM. B TekcTe MBI OyzemM oOpamjaTh BHUMaHUE Ha HEKOTOPHIE
pasiuuus MeXIy HUMMH.

Bca 06asa pgamHBIX HpeAcTaBiisgeT coOoii omuH ¢aiii. B HEM Ha-
XOOSATCSA:

® mabauybl, B KOTOPBIX XPaHATCS JaHHBIE;
e ¢hopmb. — [OUANOTOBBIE OKHA, C IIOMOIIBI0 KOTOPHIX IIOJIb30BATEJb

BBOOIUT N HN3MEeHAEeT IJaHHBbIE,

e 3anpocbt — oOpalleHud K 0ase OaHHBIX, B pPe3yJbTaTe€ KOTOPHBIX
oTOMpaloTCa HY)KHBLIE NAaHHBIE;

® omuyémsb. — 1AGJOHBI JHOKYMEHTOB, IIPEJHA3SHAYEHHBIX IJIS BHI-
BOZla JAHHBLIX Ha MeYaTb.

MpocmoTp Tabnuubl

ITocie oTKpBITHA (paiiia NMOABJAETCA OCHOBHOE OKHO 0asbl JaHHBIX
(puc. 6.8).

Puc. 6.8



PaBora ¢ 64301 faHHBIX @

Ceifyac B jeBoil yactu pumiOpaHa rpynna Taebiauuysi, a B IpaBoil yacTh

MBl BHIHMM CHOHCOK Bcex Tadnui (3neck ofHa tabnuma YuelGuuwru).
Iocre AROMHOrO menYKa HA HASBAHMHA TAOGAHOE OHA OTKDPHEIBACTCH

B OTAeNBHOM OKHe B pekmMe pefakTuHpoBanung AamHeIX (puc. 6.9).

Koa | AsTopet | HazeaHie
1 Marseera H.B. 1 ap.
2 Marseesa ILB, u ap

Hadopmarara. 2 Kaace.

B M .
4 chﬂ M.A. u ap. Hnr:])opua'rlma. 3 maace. 9.
5 Inaxcas M.A. u ap. _ an;opua'rmca "4 xnace. 4.
6 Morunes A.B. u Ip. r an;opua'rmca 3 raace. 4.
7 Morunes A.B. u ap. , HugopmaTeka. 4 kaace. 4.
Barmcs b . [n 237 (1) I1]1]'I]bi] of 41 |
Puvc. 6.9

B nepoil yacTm pacnoJoeHRa o0jacTh BHeJeHHA, MIEJIYOK B Hel
BRIAERAET mekywyo (AaKTUBHYWD, babouy) zamuchk, Koropad olosHa-
YaeTCA TPEYTOABHHKOM.

Texymasa sanMch — BTO 3aOHCh, ¢ KOTOopoii pafoTaeT moansoBa- 0
TeJh B HACTOAIOWII MOMEHT.

B HmxHER CTPOKEe OKHA HaXOIATCA KHOIKH AJd nepexoja 1o 3a-

mueam (W] 4] »| 0| u xHomKA @ AJ1A BCTABKH HoBoil samucu. Hosas

34IUCh BCErAa A00ABJIASTCA B KOHeN TAGHHIIBI.

Ha puvcyHke 6.8 HalpuTe HOMEp Tekylleil sanmcu v oflee KONM4ecTBO 0
sanuceirn B Tabnuue,

Movck U copTUpoBKa

IIpn menuxe HA KHOIKE Haiimu Ha naHemlsm HHCTPYMeHTOB
OTKDBHIBAETCH OKHO, B KOTOPOM MOMIHO 3aJaTh o0pasern H DeXHMB
moHcKa (MCKATHL BIEDPEJ, HA3al, B TeKymieM IOJe MAU BO BCeX II0-
aax W T. &)

Mcnonb3aya BCMMLIBAICLLYIO MOACKA3KY, BLIICHATE, KaK C NOMOLLKD Kna-
BUATYPbl MOXHO OTKPBITE OKHO MOUCKA.

CopTHpoBKA — 9TO PACCTAHOBHKA AAHHHIX B ONPEIeJEHHOM IIO-
pAAKe.

e
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IIpocreHinHE BapHaHT COPTHPOBKE — COPTHPOBKA IO TEeKYIIEMY
cronboy (M0 TOMY, B KOTOpPOM CTOMT Kypcop). Hna aToro cayxart

KHOIIKH (Copmuposame no 803pacmaHuio) U Copmuposanmbv
no yOovisariuio Ha MaHeNW MHCTPYMEHTOB!), 3afaoniKe COOTBETCTBEHHO
andaBuTHLIE U oOpaTHBIA anddaBUTHRII mopasok. KHonka Cop-
muposame IMOSBOJIAEST NPHMEHHTH HECKOJBHKO YPORHEH CODTHDOBKH,
HATPUMED OTCOPTHUPOBATE KHHUIH TIO 4BTOPAM, A4, B CROI OYEDEenb,
KHHUTH OZHOTO ABTOPA OTCOPTHPOBATEL €IIé M IO FoAy HM3ZaHHA.
BakHo MOHMMATH, UTO IIDH COPTHPOBKE (PU3UYECKOe pPaCIIOJIOe-

Hue sanmpceil B OGase gaHHEIX (B (ailiie Ha JUCKe) He N3MEHAETCH, OBH
NepecTABAAIOTCA B CIHECKE TOJBKO IIPDH BEIBOLE Ha 3KDaH.

MpegpcraBete cebe, 4TO NPWY KaXAOW COPTUPOBKE NporpaMma vaMeHsna
Gl pacnonoXeHue AaHHLIX Ha Aucke. Kakue OOCTOMHCTBA W HEOOCTATKW
eCTk Yy TaKoro peweHua?

PunuvTpauns

Ha yporax XMMHM BBl HCIOJLIOBAJN (PHJIBTPAIUHIO, YTOOB OTAEJHTH
OCAZOK OT JKHAROCTH. B 6azax FaHHBIX QHIBTD CJIYXKUT IAS TOTO,
9TO0BI OCTABHTE HYIKHBIE BATNCH M BPEMEHHO CKPHITh HEHYIKHEIE,

dunsrp — 3T0 yemoBMe aasg oTOOpA Banuceii.

CaMEelif mpoCTOil BADHAHT — 3TO ORICTPRIH GWILTp (MIu guiemp
no soifenernrnomy). OH oTOMpaeT BCE BAMMCH, B KOTOPHIX 3HAUYEHHE
TeKYIIEro moJaA CORMAaZaeT CO 3HAYEHMEeM aKTHRHON sueiiky rabnunr:.
Hanpumep, 9T00BI OCTABMTE TOMBKO KHUIM HM3faTeancTBa « BIMTHOM.
JlaGopaTopia 3HaHWil», HyMHO CIEJIATL AKTHBHOH sueilky, cogepika-

IOVI0 3T0 HASBaHNe, M OIEJMKHYTH HA KHOIKE Buicmputii punomp
Ha mawea¥ HHCTPYMEHTOR,

danncy, He yIOBAETBODAIOIIHE B38JAHHOMY YCHAOBMIO, MpH (PHILT-
PaOIHH He YIANAIOTCA M3 TAOAHMIE, a BpeMEeHHCO CKPHBAIOTCA. YTOOEI
CHOBa IOKAB3aTh BCe B3AllKCH, HYKHO OTMEHHTh (QHJIBTD, INEJKHYE Ha

KHOKE m Ommenume Quasmp. Ilpn BRawuénnOM GUABTPE 3TA
KHOIIKA BEIJeNAeTCA cephiM GoHOM (AKTHEBHA).

CnoxHHH QHALTP, YCTAHABIWBAIOIIMIA OrpaEMdeHMdA HA He-
CKOJBKO TIONell, MOMHO 33AaTh ¢ NIOMOMIBIH) KHONKH Puaemp

no ymoawauule. B mUATOTOBOM OKHe 3a8aéTcA CIOIKHOE YCIOBHE, B
KOTODOM MOMXHO HCOOJBL3OBATE JorHdeckme onepauyun WU (AND) n
HJIHN (OR) — pnmc. 6.10.

Lp pPyYCCKOH BepcHE IporpaMmMel Microsoft Access HA ARQIOTHYHHX KHOOKAX Ha-
OACAHBI PYCCKHEe OVKBEL «As m «f».
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PUNETP MO YMOIHEH MK

e oo voowe e 0]
{ Mpeauer = ] {mpopuarra _ omea |
I_AND EI IK“BW ..'..I |= :l |12 Cnpasxa ]
fanD =] [ronwpan | |> ~| {2018
Puc. 6.10

IMoMENTe, YTO CHAYANA BBINOJHAETCA ouepamus M, a moroMm —
onepanua WJIH. Kaonka m Ylarume puavmp/copmuposxy yaaiaer
YCTAHOBJIEHHBIH (HILTP U OTMEHAET COPTHPOBKY.

MpueeauTe NpuUmep YCnoBUs-¢UNLTPa, KOTOPLIA HEBO3MOXHO 3afaTb C
NOMOLWbIY AMANOTrOBOro OKHA, NoKasaHHOro Ha pwc. 6.10.

DOUILTPEL CAYKAT AJNA OpIcTporo oTdopa 3ammceil IO IPOCTHIM
yvenopuam. C kaxpod tabnuneii MOMKET XPAHUTHCA TOABKO OFHH
$unpTp. ECAN HYKHO IIOCTOSHHO MCIOJNLIOBATH HECKOJBLKG PAsHRIX
GHUALTPOR wWim GoAee CAOMHLEIE YCIOBHA OTHOpA, IPUMEHAIOT 3Anpo-
Cbl, ¢ KOTODPBIMH MEI IIO3HAKOMHMCSH Jajlee.

Cospanne Tabnuub

Pa6oraTtk ¢ roToroi 6a30M JAHHEIX MHB YK€ HAYUMJINCL, Telephb 3afi-
MEMCA cOSAAHMEM HOBoM 6a3bl «c Hyasa». IlocTpoum ogHOTAGMHYHYIO
Oagy gamHbEIx Pymbonr, B KOTOPYIO 3AIUlleM KOIHYECTEO moben, Hu-
YBHX M INOPAMKEHHH HeCKOJBKHX GyTOOAPHBIX KOMAHJ 3a OOCHenHui
Ce30H, 4 TAaKKe CpemHIow sapminary dyrboaucror (pmc. 6.11).

Komanma obensr Hauen IMopamernmg | Japmaara
AwmeTHcr 10 ki 3| 13 290 py6
Bupwoaa 5 8 71 12 500 py6
Bocxon 13 5 2} 22 000 py6
Bakar 7 8 B{ 18 780 py6
KoanekTop 11 i 3| 20 200 py6
KyGann i) 12 2| 14 000 py6
Manaxmr 12 3 5[ 17 340 py6
Porop 8 12 0| 15 820 py6
CraTop 9 10 1| 19 300 py6
DI 12 0 8| 12 950 py6

Puc. 6.1
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n Basbl OaHHbIX

Bamycrum maxer OpenOffice u Bribepem nyHKT MeHI0 Basza dawn-
uotx. Macrep (IIpOorpaMMHBII MOZYJb, KOTOPBIHA 00JieryaerT BBIIOJHE-
HUe CTAHFNAPTHHIX AeHCTBHI) mpennaraer Ha BeIOODP TpH BapuwaHTa:

s CO3JATH HOBYIO 0a3y AaHHEIX;

® OTKPEITh CYIIECTBYIOIIVIO 0a3y;

* IOAKJIYNUTLCH K CYINECTBYIOMIeH Oasze, Hanpumep K Oase Micro-
soft Access MM K AAPECHOH KHHUIe IMOYTOROH IIPOTPAMMEI,
Brfepem mepseiii nyskT. Ilocae »ror¢e HaAM nOpelaaraercsa

3apezucmpuposames 643y AAHHBIX — B 3TOM CAYYae MEI CMOXKeM HC-
TOJIL30BATEL JaHHBIE M3 Heé B Apyrux nporpaMmmax OpenOffice.

B Hoboit Gase em@ Her HH oaHoil TaGiamopl. CoznaTs HOBYIO Tab-
JYUIOY MOMHO ABYMA CIOCO0AMH, KOTOPEIE II€DEYHACJEHE B o0aacru
3adauu (pmc. 6.12),

T

Coapars Tabnuiy B pexnMe gn3aita...
HcronsaopaTts MacTep AnA co3naHuA Tabnuugs...

Puc. 6.12

PexvM puszaiina wHAYe Hasuipaerca HoHcmpyxmop, 3TO 03HAYA-
€T, YT0 BCI0 pabory npuXofuTCcs BHEINCIHATE BPYIHYI. Macmep mo-
3BOJACT ORICTPO MOCTPOMTH TAOIHMNY HA OCHOBE OAHOIO H3 TOTOBHEIX
n1a6I0HOB.

BribupaemM pewum OJusaiina. IlosBiserca OKHO, IA€ HYXHC B
nepBoM cToJ0Ie BBECTH HAZBAHMA BeeX noJell Aopo¥ rabamier, a BO

BTOPOM — BHOPATE HX THOE K3 BRIIAJAIOIMEro cumcka (pme. 6.13).
Hassauwe nona_ | Tun nons [ OnucaHue |
’_?_ KowaHaa Teker [ VARCHAR ] -
| b | Nobenu Lienoe [ INTEGER | ]
| b Hiom Llenos [ INTEGER |
| MopameHua Lienoe [ INTEGER ]
3apnnara AecatwiHoe [ DECIMAL | .
- L]
CaoicTea nana
ABTGEMEHWE Her -
OfRzaTencHos Her -
Anuua |1D
THEHEHHE N0 YMOMMHEHHIT I
Dpuwep dopuara |n J
Puc. 6.13
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3Zech MCIOABL30BAHEI TPH DASJHYHBIX THIA IAHHBIX:

¢ Tewem [VARCHANR] — TexcroBas CTPOKA IepPeMeHHOH AJNHHEL,

o Ienoe [INTEGER] — nenoe 4uCJO;

o Hecamuunoe [DECIMAL] — necaTuanoe YHCAO, KOTODOE XPAHHT-
¢A ¢ 3aJAHHBEIM UHCJIOM 3HAKOEB B Apo0HOIH uacTw; NMpUMeHSETCH,
HaOopuMep, AJdA pafoThl ¢ JeHe)KHBIMH CYMMAMM.

BuiACHUTE, KaKkMe elé TMNBl AaHHBIX MCNone3yioTes B Baweid CYBI. E

Caenate noje Komanda KIIOUEBBIM MOKHO € IOMOIILIO0 KOHTEKCT-
HOro MeH0. EciH BHIENIHTH HECKOJBKO HoJell (ménxaa B ofnactn
BbIeJIeHHA NOpPH HaxkaTod Kiaasumie Cirl), MOHO TAKHM JKe CIOCO0OM
COBATD COCMAGHOI KAT0Y TAOJIHOEL, COCTOANIMI K3 BCEX BBIIEJeHHDBIX
MoJIeH.

B ammHell uyactu okHa Korcmpyxmopa HacTDAMBAIOTCH CBOHCTBA
EBIAEIEHHOTO OOJIA, HANIPHMED:

* MaKCHMAJBbHBIA pasMep IJA TEKCTAa;
* KOJAHMYECTEC 3HAKOB B APOOHOM 4WACTH AJdA NeCATHIHONO UYHCIA;
* 3HAYCHHE II0 YMOJYAHHUI (KOTOPOE ABTOMATHYECKH BIOHCEIBACTCH

B OoJle IPH CO3JAHUM HOEBOK 3aITHCH).

Ecau B Tabaune B KA4YeCTBe INEepPBHYHOTO KJIOYA HCIOJIbL3YETCSI Mo-
Jle-CIETYNK (ero 3HadeHHe YBEIWYHBAETCA HA eJHHHIY OpPH Jo0aBje-
HHH HOBOM 3a0MCH), JA HEr0 HY/RHO YCTAHOBHUTL CBOMCTBO A8MOsHA-
yerue PAaBHEIM [[a. Takoe mose OyFeT 3aNOJHATLCH ABTOMATHYUECKH,

MokHno moTpefoBRATL, YTOOLI SHAMEHME KAKOTO-TO IOJA ODAZATENB-
HOo OBLIO 3a8AHO0 AJIA KaXAoH FobaBnsemoii 3anucy (BCIOMHHTE 00s-
saTeNbHEIE TIOJIS OPH pPerucTpaluH Ha Bel-caiiTax). [aa sTorc HyXHO
YCTAHOBUTL BHadeHue JJqa cBoiictBa Oba3amenvHoe.

dopMaT BRIBOAA 3HAYEHHA HA 9KPaH (Hanpumep, YACIO 3HAKOB
B ApoOHOoit YaCTM, BLIPABHMEAHNE, EBRIJCSJACHHE OTPHIATEALHBLIX 3HAaYe-

HHH KpacHEIM OBETOM H T. II.} BAZAETCA C IOMOIILI0 KHOOKH III B
HUXKHeH wuacTH OKHa Honcmpywxmopa.

IIpu zaxpeiTUE OKHA Honcmpyrxmopa 0yZeT OpPelNIo:XKeHO coXpa-
HHUTE TAGINIY M BEECTH €€ HA3BAHHE, 3aTeéM HOBaA TabaHDa mnmoasBuTcs
B COMCEKe Ta0JuI.

Wcenenyiite KHOMKA naHenu MHCTPYMEHTOB W BLISIC- E

HUTE, KaKaa M3 HUX Kakyld onepauumio BLINOAHAET. 3anvlunTe 8 TeTpagu
GYHKLMID KaXO0W M3 HUX U COOTBETCTBYICLLYIO KOMaHAY KOHTEKCTHOro
MEHIO, KOTOPOE NOABNAETCA NPU LWEAYKEe NPaBOd KHOMKOW MbILLKM HA
HaasaHvKM Tabnuupbl.

BbiBOADbI
¢ COPTHPOBKA — 3TO BBEA9YA IOOJbB0OBATENIC BANHCEH B OIpenenéH-
HOM nopagke. [Ipm coprupoBKe NOpAAOK 3anmceld B daiie He
H3MEHAESTCH,




ﬂ Baabl naHHbIX

e DuaeTp — ITO YCJAOBHE A OTOOpa zammcedi. B umiapTpax mos-
HO HCIOJB30BATE JoTHueckme omepanmmu AND (M) u OR (AJHA).
Ilocnie npuMeHenusa (GUILTpa BCE IAMHUCH, He VIOBJICTBOPSIOLIMIEC
VCJIOBHIO, CKPBIBAIOTCA, HO He YIAANSIOTCS H3 0Ga3bl.

e Co3aaTh HOBYIO TabJAHIY MOXHO B peskMMe ausaiima (B pexxume Kown-
CMpYKmopa) MAu ¢ TOMOIIbI0 MACTEDA.

e B Konempyrwmope oupefendAnTcA MoaA TAOIMITH H UX CBoIiCcTRA.

Hapucyite B TeTpaan WHTENNEeKT-KapTy 3T1ero naparpada.

@) Bonpocuinzapauns

1. Kak BH AyMaeTe, KAKHe AOCTOHHCTBA W HEIOCTATKU MMEET HIed
xpaHeHHA BceX 00berTOB BJl B omHOoM daitne?

2, Tlouemy CYBJ/L (B oTaumume OT TAOMHMYHLIX TPONECCOPOB) He pPa3-
pelliaeT BCTABJATE HOBYID BAIHNCE B cepeamAay TabammbI?

3. Urc TaKoe MHOTOYDPOBHEBAS COPTHDOBKA?

4. MoxHO M XPAHHTL B Oa3¢ JAHHBIX HECKOJLKO PA3HBIX (GMILTPOB
OAA OFHOH Tabiuner?

5. Yro raroe macrep?

6. Kaxkue cmocobel cospanva tabaun Bm 3Haere? Yem oHm pasiHua-
10TCA?

7. 3a9eM KaJoMy TOaI0 TAGAHILI IPHUCBAMBACTCA HEKOTOPLIH THIT
JHAHHEIX?

8. HlanHBle KAKHUX THIIOB MOYKHO XPaHHTL B 0a3axX IAHHBIX?

9. Kak W3MeHHUTh KJI09 TaOJammbI?

10. BoImoaHENTEe 10 YKAZaHMID YUYHTEAs 3aJaHAsd B pafoueil TeTpagm.

E MNpakTuyeckan paboTa
BrImoHETe TpaKTHYecKyi0 pafory Ne 31 «PabGora ¢ 6azofl JaHHBIX».

§ 33
3anpochl

Knwueavte cnoeaq:

* 3anpoc * 3amMpoOC ¢ mapaMeTpaMu
® KOHCTPYETOpP BalpocoB ® BLITHCIAEMOE TOJe
e KpuTepHit oTdopa

Y10 Takoe sanpoc?

Jna mnoandopatTens JioGolt uHpoOpManMoHHON CHCTEMHB B IIEPBYIO
ogepedlb - Ba)KHO, YTOOBI OH cMOr' BHIOpaTe M3 0a3bl JAHHBIX TY
nHEGQOpPMAHI, KOTOpPAA €My B JaHHBI MOMEHT HyXHa. [daa aToro
HCIONB3YIOTCA 3Anpocyl.




3anpocsl

3anmpoc — »3T0 obOpamnenme K CYBJI mns orbopa 3amumceii wim
BBIIIOJIHEHUSI IPYrUX OIepanuii ¢ JaHHBIMYU.

Kak BBl y:Xe 3Haere, B OosibmimHCTBe coBpeMeHHBIX CYB]Il nmnsa
yIIpaBjIeHUs HAHHBIMHU (T. €. AJIs COCTABJIEHUS 3aIIPOCOB) HMCIIOJIL3YET-
cs A3bIK SQL. M3yueHMne 3TOro sisblKa BBIXOIHT 34 PAMKH IIKOJIHLHOI'O
Kypca, II03TOMY MBI OyJeM HCIIOJb30BaThb B OCHOBHOM BH3YyaJIbHBIE
(HaraAagHbIe) CpelcTBa COCTABJIEHHS 3aIlpocoB. B To ke BpeMs mpu
JKeJIAaHUHM BbI CMOJKETE <«IIOACMOTPETH», KaK BBITJIAAUT COCTABJICHHBINA
BaMHM 3aIlpoc Ha fA3bIKe SQL.

Ncnonb3yss [ONONAHUTENBHBLIE UCTOYHUKW, BLISICHUTE, Kakue Tunbl 3anpo-
COB MOXHO mcCnonb3oBaTtb Angd ynpasBneHunua OaHHbIMW.

KoHcTpykTOp 3anpocos

IIpomomxkum paboty c 6asoit gaHHBIX PYymobOs, KOTOPYIO MBI HeZaBHO
cogpnanu. Ilepeiiném B OoKHe 0a3bl HAaHHBIX HA CTPAHULLY 3anpocvl. U
BbIOepeM B obOjsactu 3adayu BapuaHT Co30amb 3anpoc 8 pejxcume
Jusaiina. IloaBurcs okHO Koncmpykmopa, mporpaMMa HPEAJIOMKHUT
nob6aBuTh B pabouyio obsacTh, TabauIly, M3 KOTOPOil OyAyT BBLIOH-
paTbcs IaHHBIE.

HasBanusa mojeil, KOTOpble HYYXHO BKJIIOUMTH B 3aIlIPpoC, MOKHO
MepeTacKMBaTh MLIIILIO B IIYCThIE CTOJIOIBEI OJIaHKa B HHIKHEH dacTu
oxkHa Komncmpyxmopa (puc. 6.14)

Puc. 6.14
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B mamem cayuae B saunpoc aodasaeHsl noasa Homanda, IHobedw
u 3apnagma.

UToGB YBUAETH PesSyJALTATH 3AIPOCa, HYXHO INEAKHYTEL Ha KHOI-
Ke Buinoanums 3anpoc HA TaHeAW HWHCTPYMEHTOB. PesyabTar
BLIIIOJIHEHMA B3AIPOCA — BTO TA0IWOa, KOTOpaf HE CoXpandercda B
datize, a CTPONTCA B MOMCHT BHIOOJHEHHA 3ampoca. OaEaxo oHA
HAIPpAMYIO CBA3aHA ¢ JAHHLIMH — eCJAH BEI H3MEHHTe UTO-TO B pe-
3YJABTATAX BAIDOCA, BTH H3IMeHeHHA OYAYT BHeCeHL! B 6A3Y JANHLIX.
Tague M3MEHEeHUA paspenieHbl TOJBKO TOTHAA, KOrJAa B 34IIpOCe eCTh
NMEePBUYHBIN KAKY TAGHUIILI.

3anpoc, KOTOpbIA Mbl NOCTRPOWAW, NPOrpaMMa NepeBOOMT HA A3bK SQL
n otnpaensetr CYBL onsa sbinonHeHua. YTobu yBuaeTe SQL-3anpoc, HYXHO

LWENKHYTE HA KHOMKe (NOBTOPHWIA Wen4yok BO3BpawaeT obGparHo B pe-
Xum Konctpykropa). B paHHOM chyqae Mo yBUOWMM TakoW 3anpoc:

SELECT "KomaHpa»", "Mobepw”™, "3apnnara” FROM "dOytHon”

3nece BuIGMpadTea TPV Nona 13 Tabavuspl Pyréon. B pexvume SQL 3anpoc
MOXHO PeAKTMPOBAaTL BRYYHYIO, €CAM Bbl 3HAETe 3TOT A3bIK.

UCNone3ya OONONHATENEHBIE WCTOMHWKK, HAWAQUTE NepeBod, aHrMMHCKKX
cnoe select n from.

Ilepetiném ofparae B Koncmpyxmop U CEeI9€M TaK, ITOOEl CIH-
COK KoMaHz OBLI OTCOPTHpOBaH no yObIBaEmi0 umena nobex. as sro-
ro B cronabue Ilo6edv: my:xHO Onsa mapaMerpa Copmupoera BHIGDATEH
U3 BBIOAJAIOIOErC CIIHCKA SHAYeHne noe youvisanuro. Temeph MOKHO
38HOBO BBIMOJHHUTE 3AIPOC H IIOCMOTPETh HA Pe3yJbTar.

UCnonL3ys BCNNLIBAIOWWE NOOCKA3KM, BhISCHATE, KAK MOXHO BLINOAHWUTH
3anpoc C NOMOLUBIO KNABMATYpPhI.

Ecin zaxkpeiTe oRHO HRomcmpywmopae, nporpaMMa IPeLJICHKHT
COXPAHHNTL SANpOC H BEeCTH ero HMA. OHO He MOMET COBIAHATE C
HMeHeM VaKe CYIIeCTEYIoIIeil TaGauubl HIH 3ampoca.

Ilocne srore 3anpoc HOABIAAETCA B CIHCKE SaIIPOCOB B OCHOBHOM
oxHe 0asel gaHaeprx. JIBOWHON HIeJY4OK HA MMEHH 3alpoca OTKPBIBAET
OKHO ¢ pesyabraramu., Hasas npaByl KHOODKY MBIIIH Ha 3aroJIOBHKe
cronbua TAabaUOLI B 3TOM OKHE, MOMHO HACTPOHTE dopmar croaboa
(TMn JAHHEIX, BLIDABHUBAHNME).




3anpocskl @
Wccnenyidte KHOMKK Ha MaHEeNn WHCTPYMEHTOB W Bbi- E

ACHUTE, KaKas W3 HMX KaKylo OnepauMio BbiNOMHAET. 3anuute B TETPadb
GYHKUMIO KaXKOOW U3 HUX M COOTBETCTBYIOLLYI0O KOMaHAY KOHTEKCTHOMO
MEHIO, KOTOpOE NOABIMETCA MPW LUeAYKE TPABOA KHOMKOH Meillyu Ha
Ha3BaHuU 3anpoca.

Kputepun oroopa

Teneps orhepémM TOJABKO TE KOMAHMALI, KOTOpble ofcpscanu Goaee 10
nobex. Haa atoro B croabne ITo6edwn: sagagum xpurepuii orbopa > 10
(ctpoxa Kpumepuit) U mpoBepHM 3ampoc.

HoGapuM BTOpOEe ycioBHe oT0opa B Toil e cTpore Kpumepuii:
BN noaa 3apnaama yCTaHOBHM KpHTepmii >15000. Tenepr CYB]
oT0epéT TOJABKO T€ BAUHCH, AJA HKOTOPBLIX OJHOBPEMEHHO BBIDOJHA-
orea 068 KPUTEPHA, T, €. YCJIOBMA B OJHON CTPOKe OOBeRUHAIOTCA C
nomoiuso aorudeckoil onmepanuun AND (). B cTpoke ¢ 3aroroBKOM
uAl MOMHO 3AlHCATE VCJIOBHE, KOTOpoe OyZer o0BeAHHATECA C IIep-
BBIM ¢ HOOMOINBE JIOTHYecKoW omnepammn IJIH.

JAna TEeKCTOBRIX RAHHEIX MOMKHO YKASBIBATE HE TOJBKO TOUHOE
3HAYCHHE, HO u Mmadno (BCIOMHHTE, KAK CTPOATCA MACKM UMEH
tdaitror). Hanpumep, ecaur B Kpurepmil orbopa ana nmouxa Komauda
BBECTH

LIKE 'K*'

6yayT oTo6paHbl TOABKO Té KOMAHALI, HAZBAHHA KOTOPBIX HAUNHAIOTCA
¢ OykBel «K». Bzece caoeo LIKE ofosnauser «Takoi, KaK..», <«[OO-
XOXHE HA..», & 3BE3A0YKA — J000e KOJIH4YecTBO JIOGBEIX CHMBOJIOB,
KpoMe 3BE3AOYKH MOMHO HCHOJBIOBATE 3IHAK «7», O00IHAUACIIHHA
OJlUH JI000H CHMBOJI.

NpoeepLTe, YTO NPOM3OHAET, €CAN ¥ KAKOMO-TO NONHA BLIKNIDHYMTE (BNadkok 0
B CTpoke Bugmmeii. B Kakux cnydanx 910 MOXeT OblTb HYKHO?

3anpocbl ¢ napaMeTrpamm

Cozzagum sanpoc, OoTOHpAOIOHR KOMAHAERI, B KOTOPBEIX 3apriaTta dyr-
foaucToB GONBIDE 3aJaHHOH.

Kak caoenats, 4To0Ll B pesynsTaTax 3anpoca oCTanvuch TONLKO KOMAaHLI Q
c zapnnartoil He meHee 15 000 pyOnei?

Ecin MBI 3aX0TUM HAMEHUTE CYMMY, HY:KHO OyZeT MSMeHHMTH 3a-
npoc. Yale Bcero IOJB30OBATENL He HMeeT IIPABA H3MEHATE SalpOCH
(pTO mesaeT TOJNBKC AZMHHHCTDATOP 0A43El ZAHHBIX), HOSTOMY BO3HU-
KaeT mpobjeMa: KAk OaTh MOJB3OBATEJIO BO3MOMHOCTH MEHATH 3HA-
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ueHHMe B 3alpoce, He MeHas cam sanpoc? UYrobm pemmmTh 9Ty 3ajady,
IPHMEHAIOT 3AMPOCH] ¢ IAPAMETPAMM.

0 l'lapameTpH — 9T0O JAHHBIE, KOTODBIE IIOABR3OBATENE BBOIZHT IIDH
BREIIIOJTHEHHHN 3AIpoca.

B Koncmpyxmope napamerp 3aAa€Tcsi ¢ IIOMONIbIO ABOETOYMNH, 34
KOTOPLIM CHeNyeT UMdA 3ANpoca, Hanpumep: >=:MuHumaivras_sapnid-
ma. 3pech napaMeTp HaablBaeTca MuxumaavHas_sapnaama. Ina co-
€IHNHEHIIA OBYX CJOB HCIIONb3YETCA 3HAK HO,I[‘IépRHB&HHH, IIOTOMY 4YTO
B OpenOffice Base mMsA mapamMeTpa He MOMET BKJIIOYATE Hpobembil),

Korpa BHIOONHAETCH 3A0pOC, Ha JKPaHe IMOABJAETCH OKHO, B
KOTOPOM IIOJIB3OBATEIIER AOJMXEH BBECTH 3HAYEHHA BCeX [NADAMETPORB
(puc. 6.15).

Broa napameTpa

Cnagyiowmi |

Pwc. 6.15

BoiyucnaemMboie NMOAA

B 6ase JAHHBBIX He HYJKHO XPAHWUTH 3HAYEHNA, KOTODHIE MOYKHO BEIUHC-
JUTP OO0 ZPYTHM H3BECTHRIM JaHBEIM. IlycTe, Hanpumep, Tpebyerca
OLPEeAeNINTE KOJHYECTBO OYKOE, KOTOPHBle Halpana Kamgad KOMaHga
B ueMTNHOHATEe, VYATHIBAH, uTO 8a nolexy Hayucadercd 3 Ouxa, &
3a HHYLI0 — OZHO OouKo. Koaumuectso mofex M HHUYBMX ecTh B Oase
LZaHHBIX, IOTOMY KOJHYECTBO OUKOB XDAHUTH He HYXHO, €TI0 MOIKHO
BBIYMCJINTL TOTZA, KOTAA OHO HOHAAO0HTCH,

0 Beiuncagemoe TMOJAe — 3ITO 3HAUCHHE, KOTOpOe He XPaHUTCH B
6aze AAHHBIX # BbIYMCIAHETCH MPH BLIODOJHEHUH 3aTPOCA.

B 6GaaAKe 3amnpoca IepeTALNINM IIONe 3apniama 3a 3arojJoBOK
BIIPARC, OCBOOOZHMB 3 croabma. B meperle aBa OyCThIX cTOoaAdma aAo-
Gasmum mons Huuwy u IHopamcernus, a B TPeTHH BMeCTO MMeHH TOAH
BBEJAEM HYXHYID HaMm QopMmyiy:

Huubu+3*TIobenn

D) B nporpamme Microsoft Access 3Toro OrpaHMYeHHA HeT, TAM HMA NapaMeTpa

SARANYASTCH B KRAAPATHRE CKOOKH.




3anpoce! @

B crpoxe ITceefoHuM MOXHO BBECTH OCMELICJIEHHBIH 3aT'0OJIOBOK 9TO-
ro croabuma — Ouku, KOTOPHH 1 Oymer HDOARIATECA B TAlauiIe ¢
PESYIBTATAMHE SATPOCA.

C HOBRIM cTOAGOOM (GbivucAfeMbIM ROJAECM) MOMHO IeNaTs BCE,
YrTo M ¢ OOGLIYHLEIMH CTOJGIAMH, COOTBETCTBYIOIIHMH PEANTLHELIM IIOJISM
TabJuILl, — COPTHPOBATL, YCTAHABAUBATHL ycjaoBuA orbopall. Hampm-
Mep, MOMKHO BEIODATE CODPTHPOBKY MO YOBIBAHWIO, YTOGBI B Haudaje
TabAMIEl OKA3AJINCE KOMAHAE! ¢ CAMEIMH BBEICOKMME De3yJ/bTATAMH.

BobiBoab!

* 3anpoc — aro obpamenne K CYBI ana orfopa sanmmceili MAH BEI-
NCJHEHHA APYTHX Onepanuil c JaHHEIMH.

¢ 3ampockl MOMKHC COCTABAATE B Haraaauo#d (BusyaneHoi) dopme ¢
oomMombid Korcempyrkmopa.

¢ TlapaMeTpsl — 3TO JaHHBIE, KOTOpPLIE IIOJL3OBATENHL BBOAMT IPH BEHI-
IOJHEHHM 3aIIpoca.

¢ Briuucngemoe meje — 5T0 BHAYEHHWE, KOTOpOoe He XPAaHUTCA B Daze
RAHEBIX M BEIYMCJIAETCA IPH BHINOJHEHHH 3AIPOCA.

HapucyiiTe B TeTpadu WUHTENNEKT-KapTy aToro naparpada.

Bonpock 1 3agaHns

1. O6BacHuTE, 38UeM HYMAHB cTpoxm IIceedonum, Copmuposxa u
Kpumepuil B 6nagke sampoca.

2. Kag BH AZyMaeTe, OrpAaHHYMBAET JIH CTPYKRTYpa Oaamka (ozHA
cTpoxa Kpumepuii m BecKONBKO CTPOK UJAlL) BOSMOXXHOCTB CO-
SAAHUA CHOKHEIX 3aIpPOCOB?

3. Kax usmesENTE cymecTeyornuil saupoc? Ilpeanoxure apa crnocoba,

4, 3aueM HYRHBI 34IDOCH ¢ MapameTpamu?

5. Mowso au obofitnchk 6e3 BEIUMCIAeMEIX noseit? IIpeanoskure pas-
HbI¢ BAPHAHTEHL pellcHud TpobileMbl m ofcyauTe uX ZOCTOMHCTEA
H HEJOCTATKHA.

6. BHOOAHNTE N0 VKASAHHIO VUHUTENA sajaHuda B paboueil Terpamu.

MoaroroBbTe COOOWEeHne
¢«3anpockl Ha A3BIKe SQL»

NpaxTuyeckas pabora
BrimosHuTe IOpakTHYecKyio pabory Ne32 «3ampochb».

L B OpenOffice Base uachs B YCAOBHSAX O0TGOPA AN BEISACASAEMOTO OO HYHHO

BARMIOYATE B amocTpodni: >7107.




n Ba3sbl AAHHbLIX

o

§ 34
MHorotabnuusbie 6a3bl AaHHbIX

Kmouessie cnosa:

o MHOroTabnuyHas Bl & BHelUHWA Kmod
® CBA3L MexXOy Tabnuuamu

Mouyemy 6wl He coOpaTk BCE& B ogHOW Tabnwuye?

o 3TOro MomMeHTa Mbl U3y4yanu npocTeiiwyo 6asy JaHHbIX, B KOTOPO BCE
[AaHHble CBEOEHbl B OAgHY Tabnvuy, v NOSTOMY WCKaTb UHGpOPMAaUMIo A0CTa-
TOYHO nNpocTo. OOQHaKo ¥y Takoil MOOENW eCTb W HEZOCTaTKu:

* AvOnIMpOBaHNe AAHHLIX: HANPUMEpP, B Dase HAaHHbIX LKONbHOWH GUGNWOo-

Texy GyoeT MHOMO pa3s xpaHuTbes damunna asTopa «[TyLKuH»;

® pKY UBAMEHEHWM KAKMX-TO AAaHHLIX (Hanpuvmep, aapeca Gupmel), BOSMOX-
HO, NPUASTCA U3MEHSATL MHOID 3armceit;
® HeT 3awmTel OT owmbok Baoga (onedyaTok).

OpHotafnuuHaa 6a3a NaHHBEIX — 3TO aHANOr KapToTeku, B KOTOPOA BCe
KapTOMKK MMEIKNT OAUHAKOBRYIQ CTPYKTYPY. B 1O Xe Bpema o0wb4HO B OQHOW
6a3e HYXHO XPaHWUTE JAHHBE, OTHOCHLIMECH K OObLEKTaM DAa3HbIX TUMOB, KO-
TOpLIE CBA3AHB Mexay coboit. MoaToMy BO3HMKAET BONPOC: KaKyio MOOEfb
nyvwe MCnonbL30BaTe OAA OMUCAHUA W XpPaHeHWs 9TUX OAHHbIX?

FlocMOTPUM, Kak MOXHO OpraHvsoBats 0a3y JaHHbIX, B KOTOPOH XpaHAT-
cA haHHbie 00 anbboMax MY3LIKANbHLIX rpynfl. BOT 4TO NonydaeTcs, echun
CBECTW BCE AaHHble B ogHY Tabnvuy (pwuc. 6.16).

AnpGoMBI
Kox annGoma Haspanne Fpynna Ton ROL:::IHO(::I‘:[H .
1 XuarH opo moboek | Bpaeo 1998 13
2 Mogza Bpaeo 2011 12
3 Bgee zosu goctyna |I'opon 312 2006 16
4 Hosaa mysuka Topop 312 2010 18
Puc. 6.16

B paHHOM chydae B KadecTBe MepBWHHOIG KNo4a MOXHO BbifpaTe napy
CBOWCTB AmsboMm + fpynna, HO paBoTatk C TAKUM COCTaBHBIM KNIQYOM He-
yOooOHO, NOSTOMY Mbl BEENW CYPPOraTHblA KoY — AOMNOAHUTENBHOE YACNO-

Boe none Koj anbboma, oHo 0003HAYEHO 3HAKOM




MHorotabnu4Hele 6a3bl AAaHHLIX @

OnpepenuTe TUNbl JAHHBIX ¥ OMPaHWYeHUs ONs BCex Mnoneid tabnuubl Ha
pvc. 6.16.

Cpa3y BuaumMm, 4to B 2T0it Tabnuue ecTb AyGNUpOBaHWME — Ha3BaHWe
pynnst (CUMBONBHAA CTPOKA) NOBTOPSETCA ONA Kaxooro ansboma 3Toi rpyn-
nol. MpuwynHa B TOM, 4TO B Tabnuue Ha caMoMm Aene ecTb CBeAeHWa He
ToNbko 06 anbBomax, HO v O rpynnax — OGbekTax COBEPLUEHHO APYroro
knacca. lNoatoMy AnNA xpaHeHWs Bceid WMHpopMauuK O rPynnax HyXHo cae-
narbe otaenbHyio Tabnuuy (puc. 6.17).

I'pynnst

_f? Koa rpynmnt Hassanue Top cosgaHna

1 Bpaso 1983
2 T'opop 312 2001
Puc. 6.17

3paect NepBUMHBIM KNIQHOM MOXeT ObiTb HasBaHve rpynnbl (CUMBONb-
HaA CTPOKA), HO ANA yckopeHua pafoTbhl BBEASH CyppOorarHbiid kKniod — Kox
rpynns: (Uenoe 4ucno). B ary tabnavuy MoxHo a06aBuTh Apyrve JaHHbIE O

rpynne.

MNMpennoxwTe HOBLIE NONA, KOTOPLIE MOXHO O0GaBWTE B Tadnwvuy Mpynnbl.

B tabnuue AnsOombl Tenepb GyAeT XpaHWTLCA He HasBaHuwe rpynnbl, a
eé koa (pwvc. 6.18).

Anpbomel
? Kox amn6oma Hazpanaue rpRy;i‘m Tom Ronglno(;nn‘:m &
1 XUTH Opo JI000BRL 1 1998 13
2 Moga 1 2011 12
3 Bue zoHBI gocTYnA 2 2006 16
4 Hopas MyshIKa 2 2010 18

Puc. 6.18

Takvm ofpasom, Gasa OaHHBIX COCTOUT W3 AByX TaGnuu, Kaxpasa W3 KOTOo-
pbiX XpaHuT ceedeHua 06 obbekTax OAHOMo Knacca {nepesas — O rpynnax,
BTopan — o0 anvBomax). Takan CTPyKTypa NOHATHA 4Y4enoeeky w obnerdaer
paboTy ¢ MHOorOTabNMYHbIMEK Gasamu.

247



n Baabl JaHHbIX

JAee tabnuupl CBA3AHLI, WX CBA3b MOXHO NOKa3aTk Ha cxeme {puc. 6.19).

I'pynmu AnnGomMu
? Kog rpynnm ? Kon anpboma
Hazranue Hazpanue
Toa cosganua Koa rpynmsr
Ton
Hucao KOMIOZHIIH

Puec. 6.19

Ha aTOM puUCcyHKe nepedncneHsl NONA Kaxgoid ua tabnuu v NokasaHa ux
CBA3b: KOO rpynnel B Tabnuue AnsGomsl OOMKeH COBNAJATE ¢ KOOOM OOHCR
n3 rpynn B Tabauue fpynnaol.

Kaxaui anwbom CBA3aH TONBKO G OQHOM rpynnol, NOSTOMY CBA3b MEX-
By Tabnuuamun fpynnet . AnsOoMbl — 3T0 CBA3b TMNA «OAWH KO MHOMMM:»
(oHa kpaTkc 0603HaqYaeTca kak 1m vav 1-o0). 3TO 3HAYMT, 4TO CAHA 3anucb
B Tabnuue Mpynnst MoxeT ObiTb CBA3aHA CO MHOMMMKW 3anvcaMu B Tabnvue
AnsbomMsl, HO He HacOOpOoT.

0 Bremnuil Kaou — STO0 HEKJIIOUWeBOe NoJie TAGIHUIEI, CBRAZAHHOE C
MEPBUYHLIM KIOUYOM ApPYroi Tatiansl.

Takum ofpazom, Kog rpynnsi — 3TO BHEWHWA Knioyw B Tabnuue Amsbombl.

m Mcnonb3ya AONOAHWTENBHBIE WMCTOMHWKM, BbISCHUTE, KaK Ha3blBaeTcH
BHEWHWA Koy TaBnvubl B SHMMOA3bLIMHOW nUTepartype.

HMT1aKk, Mol nonysuny Aoee CBAsaHHble Tabnvubl BMecTo ogHoii. Mpu aToMm:
® yCcTpaHeHo ayGnupoeaHue OaHHbIX (NOBTOPHO XPAHATCA TONLKO YWMCNOBLIE
KOObI);

® BCE U3MEHEHWS HYXHO BbINONHATb TONBKO B QAHOM MecTe;

* eCTb HeKoTopas sawmta oT ownbok NpM BBOLE AAHHLIX — MOXHO cOe-
AaTh FaK, YTO NPW 3anofiHeHvy Tabnvubl AneOOoMbl HA3BAHWE rpynnbl
BuIfMpaeTca U3 YXKe FOTOBOrO CAWCKA rpynn.

OaHako KOe-YTO YXyALWMAO0CE W3-3a TOrD, 4TO AaHHule pa3dpocaHo No pas-
HbiM Tabnuuam:

* HazaMn JaHHbiX, B KOTOpblx Bonee 40—50 Tabnuu, CROXHO YNPaBnaTb
M3-3a TOro, 4TO pa3paboTinky TPYOHO BOCAPUHUMATE WHGOPMAUUIO B
TAKOM «PAa3apPoONeHHOM» BUAE,

* NpU MNOUCKEe NPUXOAMTCA «CcoOMpaTb» HYXKHBIE SaHHLIE W3 HECKONLKMX
Tabnuu.

PaccMarpusagmMbie 6a3bl AAHHBIX OCHOBAHK HA PenauMOHHOI MoAaenu
AAaHHBIX. JTO HA3BAHME CBA3AHO ¢ TeM, 4YTC A paloTel ¢ HUMU npume-
HAETCA CNEeUManbHbll MaremarTyeckuii annapatr — pensuvoHHas anrefpa,




MHorotabnunuHbie Ha3bl JAHHDLIX @

paspabotaHHan B 70-x rogax XX sexa. Bonee noppoGHO ¢ PensUUOHHBEIMA
H33aMM OAHHBIX Bbl NO3HAKOMWUTECH B CTaplueld wxone,

HAcnons3aya OONONHWTEALHBIE WCTOMHWMKM, BLIACHWTE, OT Kakoro CROBa
APOU3CLWIAG CROBO «PeNSLMOHHBLIA» M 4YTO OHO O3Ha4aeT Kaxkoi yqéHbiid
pa3paboTtan peniaumoHHy anredbpy?

Co3apaHne MHOrorabnuyHo#i 6a3bl AaHHBIX

MocTporm MHOroTatnaMuHylo 6a3y gaHHuix (puc. 6.20). CospnaguMm B HOBOWR
Oase paHHLIX (HazoBeMm eé Mysuika) oBe Tabnuun (noka Ges3 cesseit). fa-
nge mbl Gyaem wcnonb3oBaTe obwenpuHATble 0603HaveHUa Buaa fpyrnsL.
[HaszsaHnue] — 3TO 3HAYUT. «none Haszsarme Tabnuuw Fpyrnbe.

He 3abynsTe, 4TO CBA3W YCTAHABAMBAIOTCA TOALKO MEXOy OAHOTUNHbIMM
nonaAMK, T. €. NonA fpynnet.[Koa rpynnbl] v AnsbBomel. [Kog rpynnst] DORXHY
ObITe 0OHOro TWNAa (Hanpumep, uenble Yucna — TMn INTEGER).

Y1068 YCTAHOBUTL CBA3W Mexay Tabnvuamu, Buibepem NYHKT rNaBHO-
ro meHiol) Cepsuic — Ceasun. C nOMOWLIO CNELUansHOro okHa aoGaBum B
paboyyilo ofnacte (OHa noka nycrtan) obe tabnuubl (puc. 6.20).

AoBakuTe. TaBNULRI

i Mpynni | Oofiaeut I
T AnuSome
— Farpete I

Cnpaska |

Puc. 6.20

Yiscno KoMnosLmil

Teneps MOXHO <CXBAaTMThb» MbILUBID HA3BAHME KAKOro-to nons u «Bpo-
CUTL» €r0 Ha Ha3BaHWMe NOoNs APYrol Tadnuubl, ¢ KOTOPbIM HYXHO YCTaHOBWTL
CBA3b. YCTAHOBUM TakMM 00pazoM CBA3bL Mexay NonsMu Koa rpyiibi 00eux
Tabnuy (puc. 6.21).

Mpynnei Anp6omu
1
% Ko roynne
Hazpanue n
Moa coagaHvA

Yucno koMnoauumii

Pwc. 6.21

Ob6paTuTe BHUMaHWE, YTO NPOrpaMMa ABTOMATMYeCKM YCTAHOBWIA CBA3b TMNA
1:n, Npy4éM 3HaK 1 YCTAHORNEH y KMIOYeBOro nonga Tabavuwl fpynnsd, a 3Hak
n — ¥y BHewWHero knwya Tabnuubs AnsHombi.

B nporpamMme Microsoft Access HYXHO IOENKHYTE Ha KHOUKe CxemMa CanHbIX
HA BrIaake Pafoma ¢ Saszamu Oannbix.




ﬂ Basbl paHHbIX

41006 M3MEHUTE MAKM YOANWTE CBA3W, HYKHO 2aiTW B Merio Cepsuc —»
Casan. inA ypaneHyus CBA3W HAfO BLIOENWTb &€ LUENYKOM MbIWLIC W HaXaTb
knasuwy Delete.

3anpochl

Mbl nocTpoMM ABa 3anpoca k Ha3e faHHex Myssika — NPOCTOA WM WUTOrOBbIA.
Ha4HéM ¢ mpocTOore sanpoca, B KOTopoMm Byaet cobpara wHGOPMAaUWA no
Bcem anvbomam (puc. 6.22).

Haapanne I'pynna Tong | YHcao KOMIMOIENHH
XwuTel npo n060oBs | Bparo 1998 13
Mona Bpaso 2011 12
Bge zonnl goctyna |Topox 312 2006 16
Hopasa mysrixa T'opon 312 2010 18
Puc. 6.22

MocMoTpUM, OTKYAa HYXHC B36ATh AaHHble. Ha3dBaHWe rpynabl XpaHWUTCH B
Tabnuue fpynner; a ocTaNbHbLle AaHHble — B Tabnuue AnsGombl. B pexyve
anzaitna nobasuMm B pabouwyio obnacts 06e tabnuusl {(puc. 6.23).

DODdHMTh TADNKWUY MNK 3anpac EWU B MH
[io6aauTe [+ *
¥ Koo mpoynne ¥ Hon ansBoma
Jawpue HaapaHmue Haaparme
o rpynne

Mg, coanaqus

Cnpaaka l roa
HUENS KOMNO3MLMA

Puc. 6.23

Teneps nepeTawmm g cTondubl 6AaHKA BCE HYXHBIE NOAS W BLINOAHWM 3a-
npoc {(pvc. 6.24).

Hasrarwne Hassaaene Toa Yueno ROMOOSEIAA
Xurtel upo moSoes | Bpapo 1998 13
Moaa Bpapo 2011 12
Bue somm qocryna | T'opoa 312 | 2006 16
Hopaa My3niKa Topox 312 | 2010 18
Puc. §.24

MocmoTpuTe, Kak BLIMMAAWT ATOT 3anpot Ha sabike SGQL. MNonbimaiTech
pazofparteca B HEM. NMonpobyiiTe ero M3MeHuTLb.




MuorotTabnuyHble 6a3bl AaHHbIX @

BoaHukna ogHa npoBnema: B 3anpoce Apa NonA Hassahue, OOHO U3 HWX
ofoaHayaeT HaaBaHWe rpynnol, a BTopoe — HassaHwe anvboma. Ans Toro
4T06bl MCNPABWTL CUTYaAUUIO, 3ailnéM B KoHCTpykTop U aoBaBnM NpaBufeHbIE
NCEBAOHWMBl {3aronoBKM) ona atux ctonbuoe (puc. 6.25).

Ilone Hazpanue | Haseanme | l'ox Yueno xoMmosHuuin
Icesaorrm | Amslom Tpymma
Tabauua AnrGomu | 'pynnet AnrGoMH | AnnGoMH

Puec. 6.25

Tenepb OKHO KOHCTPYKTOPE MOXHOQ 38KPbITh, NPW COXpaHeHWW aaiTe
aanpocy HassaHwe 3anpocAnubomsr. OBparTuTe BHMMaHWE, YTO HeNb3d Hasbl-
BaTb 3anNpoc MMEHEM, KOTOpOE COBNagaeT Cc MMeHem tabnvub (Hanpumep,
AnsBomMst) UNK Opyroro sanpoca.

Tenepbe NOCTPOMM MTOrOBLIA 3aNPOC: AR KKAOW rpynnbl NOACHUTAEM
KONMYECTBO ansGOMOB M HACNO KOMNO3WUMA BO BCcex ansGomax (puc. 6.26).

T'pymma | AxpGomos | OGmee YHCA0 KOMIOIHIIEL
Bpago 2 25
Topog 312 2 34
Puc. 6.26

Co30a0MM HOBLIA 3anpoc ¢ NnoMowblo KoHcTpykropa. Bce HyXHbie Ham
AaHHLIE MOXHO B3ATb U3 AByx Tabnuu, HO OHK yxe cobpaHbl BMeECTe B 3a-
npoce 3anpocAnsbGomst. NMO3TOMY MOXHO BeIGpaTh ITOT 3aNpoC Kak enuH-
CTBEHHbIM WUCTOMHMK JaHHbIX. BeiBepem w3 Hero nona lpyrnna, AnsQGombl w
O6iee wcno koMnonumid (puc. 6.27).

ITone T'pynna AnnGoM O6Imee YHCI0 KOMIOSHILMET
Ilcenpornm
Tatauna SanpocAnpboMu | BanpocAnpGoMH | 3anpocATEGOME
CopTHpPOEKA |10 BOBPACTAHUIO
DyHKDUA Group Koanueerso CymMa

Pwc. 6.27




n Bba3bl BaHHbIX

Ona Toro uroBbl €O34aTb WMTOrOBLIA 3anNpOC, Mbl MCNOAL3YEM CTPOKY

@yrkyua. B cronbue fpynna seifpaHa onepauus Group, 3TO 03HA4aeT, YTo
UTOrOBBIE [AAHHBIE BBIYMGASIOTCH AN Kaxaoid rpynnel. B cronBuax AnsSom
n O0iyee SMCIC KOMNO3MLMI BBIODPaHe OyHKUMKM KommwecTeo n CyMma, 310
3HAYWT, YTO ONA KAOKAOA rpynnbl Mbl NOACHMTAEM KONWMYECTEO ansBHOMOB W
ofliee KONUMYECTBO KOMMO3WUMIA BO scex ancBomax.

Bbieoabl

Y1066l nabexars aybnupoeaHva AaHHbIX, MHpopmaumrio B Hasax JaHHbIX
NpeacTaBnainT B suae Habopa CBA3aHHLIX Tabnuu,

Kaxgana 1abnvua B MHOrotabnuuyHoi Bl XpaHUT CBOWCTBA OOBLEKTOB O4-
HOMO KNacca.

Yawe ecero McnonbayioT cea3n Mmexay Tabnuuamy Tuna 1:72 — OOHOM
3anucK B NepBoii Tabnuue MOXeT COOTBETCTBOBATL MHOXECTERO 3anucen
BO BTOpOA Tabnvue (HO He Haoboport).

BHelHvid KMoy — 3T0 Hekmouyesoe none Tabnuubl, CBA3aHHOE C nep-
BUYHBIM KNIOYOM OpPYroi Tabnvuml,

B 3anpocax MOXHO OBLEeaVHsTE OAHHLIE N3 HECGKOSBKWX CBA3aHHLIX Tab-
and,

HTOroBLIn 3anpoc — 3TO 3anpoc, B KOTOPOM BLMMCAAIOTCA obwMe xa-
PAKTEPUCTMKA MO rpynnam 3anvcei: Konu4ecTso, CyMma, cpeaHee apudg-
MeTU4ecKoe u ap.

HapucyiiTe B TETPaAW WHTENNEKT-KAPTY 3TOr0 naparpadga.

0 Bonpocsbl » 3anaHud

1.

NG~ N

Moyemy cobupaTb BCce JaHHbLIe 8 OOHOM Tabnuue BO MHOMMX CRy4Yanx
HEeBbIroAHO?

Mo KakoMmy NPpUHUMNY OaHHble pastuBaldTCA Ha HecKonbko Tadnuu?
HYem pasfnvualoTCA MNOHATUA «KNioy Tabnuubli» v «BHEWHWA knioy Tak-
nubI»?

Kak Bl gymaeTte, 4TO 03Ha4awoT ceBazun 1:1 v n:n Mmexgy Tabnnuamu?
Kak cTpouTCcs 3anpoc ¢ BHIGOPOM AAHHBIX U3 HECKONbKMX Tadnuu?
Yem OTnAKYaeTCA WTOrOBLIA 3anpoc OT NPOCTOro?

Kak Bbl aymMaete, NOYEMY HENb3R HA3BaTb 3anpoOc Tak Xe, Kak v Tabnuuy?
BbinonHuTte No ykasaHuio yunTens 3anaHus B pabodel TeTpapm.

MpakTuyeckue padoTnl

BreinonHuTe npakruyeckue padoTw:
N2 33 «MHoroTabnuuHan 6Gasa HaHHBIX»;

N2 34 «3anpocel 8 MHOroTabnuyHo 6a3e AaHHBIX».




MHoroTabnvsHbie 6a3bl JAHHBIX @

S0P krnaee 6 na EanHoi konnexumun undpoBbix M
obpasoBarensHbix pecypcos (school-collection.edu.ru)

Cosganue Tadnun B peskumMe KoHcTpykTopa Tabmmnm B CYBI Access

Beoa um mpocMoTp jaHHBIX B pesxume Tadbmunel B CYBI Access

OcHopHEE 06BeKTHl Gassl maHABIX B CYB]I[ Access

CoazaHue 3anpoca Ha BRIDODKY B peiUMe KOHCTPYKTOPA 3alpOCOB B
C¥YB]I Access

Coszanne sanpocoB Ha godaBneHue, yianeHue, oOHoBaenue B CVBII
Access

VYeranosra ceaseit wmemgy Tabmauramu B CYB][ Access

HuTepaxTHBHBIN 3amauHMK, pasfell <«JlormuecKHe BLIpAMKEHHMA B 3a-
nopocaxs»

HHTepakTHBHBIA SaJa9HVK, pastes «PensdanuoHHEIe CTPYKTYPEI ASHHELIX »




Maesa 7
MHOOPMATUKA N OBLLECTBO

§ 35
NUcTopusa n nepcnekTumssl
pa3sBuUTUSA KOMMbLIOTEPOB

Knroueevle cnosa:

e AHajuTHUYecKas MaIllMHa ® [epCOHAaJIbHBIE KOMIIBIOTEPHI
e 9BM ® CyIepKOMIILIOTEDHI
® IIOKOJIEHUSA KOMIBLIOTEDPOB

BblumcneHmsa A0 KOMNbIOTEPOB

C HesamaMsATHBIX BPEMEH JIIOOW CTPEeMUJINCH OO0JIerduTh ceGe BBIYUMC-
geHusi. IlepBbIM CUETHBIM «HpPUOOpPOM» ObLIM Hakblb PyK. Ilos3gHee
IJIs PAcy€TOB CTaJId HCIOJbL30BATHLCS pPa3JIMYHbIE IIPHCIIOCOOJIEHUA,
TakMe Kak afak (B mpocTeiillleM BapuaHTe — 3TO AOMIeYKa, HA KO-
TOPOH PacCKJIAALIBAJINCE KaMEIIKM), €ro PYCCKHil BapHMaHT — CY€THI,
n mHorume jgpyrue (puc. 7.1).

Abax (V Bek 1o H. 3.) CuéTrel
Puc. 7.1

llepBassi MexaHWUYeCKasi BHIUYMCJIUTEJbHAs MalllMHA OBLJIa M3TOTOB-
JieHa U3BeCTHBIM (¢paHIy3ckuMm yuéHbiM Baesom Ilackasem B 1645 r.
B manpHeiinieM OBIJIO CO3JAHO MHOYKECTBO IIOJOOHBIX MamIvH (UX yac-
TO Ha3bpBaJIu apu(pMoMeTpaMHu), HO BCe OHHM MOIJM paboTaTh JIMIIL
OpY HEIOCPEeICTBEHHOM YYacCTHUH YeJIOBEKa.

Ncnonb3ys OONOSHUTENbHBLIE UCTOYHUKW, Hangute OTBETbl HA BOMPOCHI.
— Kakne apudpmeTtvyeckvie OencTBus Morna BbiNOSHATL MawmHa MNackans?
-- Ckonbko net 6bi10 b. Mackanio, korga OoH M306PEN CHETHYIO MALLNHY?



Y. Baboupx
(1791-1871)

UcTtopust n nepcnekTuebl Pa3suTUsa KOMM-IOTEPOB

HUpes o006 aBTOMATHYECKUX BBIUYHUCIEHUAX IO
mporpaMMe BIepBBIe ObLIa paspaboTaHa aHTJIHIA-
ckuM yuéHbIM Yapaszom Baooumsxem. OH cipo-
€eKTUPOBAJI ¥ OIHKCAJ] AHAJIMTHYECKYI0 MAIINHY,
Ha0Op YCTPOMCTB U HNPUHIUNBI AEHCTBUA KOTOPO
(haxkTHUECKN ITOBTOPHMJIMCH B KOMIIbIOTepax XX BeKa.
B200umyx IOCBATHJ BCIO CBOIO KH3HB paboTe Hap
MaIINHOI, HO NOCTPOUTHL €€ U3 MEeXaHUYECKUX Je-
TajJeill He yIajioch: ypoBeHb TeXHHKH XIX reka wFe
IIO3BOJISAJI UBTOTOBUTH CTOJIb CJIOMK-

HBIA W TOYHBLIA MexaHusMm. PabGo-
TAIOIIYI0 IIPOTPAMMUPYEMYIO BBI-
YUCJIUTEJIbHYI0 MAIIUHY CMOIJIA

CO3JaTh TOJIBKO C IOSIBJICHUEM 3JE€KTPOHHBIX CXEM
B cepepuHe XX Beka.

PaszpaboTkoil IPUHIUIIOB IPOrpPaMMUPOBAHUSA
AHajuTH4YecKoii Mamuubl bDBa00mayka 3aHHMAaJIach
Ana JlaBaieiic (moub aHrauiickoro moata [I. I'. Baii-

poHa). Eé umen oxasayiu GoJbITOoe BJINAHWE HA pas-

Apa JlaBneic

BUTHE IIporpaMMupoBaHusA. Hanmpumep, el mpuHan- (1815-1852)
JeKaT TePMUHBI «IIUKJI» U «pabouas sueiikar.

MNcnonb3ys ONOAHUTENbLHbIE UCTOYHWKW, Hanaute OTBETbl HA BOMPOCHI.
— Kakol 93blk nporpamMmmmpoBaHust Obil Ha3BaH B 4ecTb Aabl JlaBnenc?
— Korga v roe 6bin padpaboTtaH 3TOT £3blKk? e OH mncnonb3oBanca?

MokoneHuss KOMMNbLIOTEPOB

IIporpecc BBIUMCINTEJNBHOM TEeXHUKH BO MHOI'OM OIpenesisijicd pas-
BUTUEM €€ 3JIeMEeHTHOH 0a3bl, T. €. Tex 0a30BBLIX JeTaJjieil (3JIeMeH-
TOB), M3 KOTOPBIX COOMPAJHCH BCE YCTPOKCTBA 3JIEKTPOHHBIX MAIIHH.
B uctopuu BBEIUHCIUTEJIBHON TEXHUKM OBLJIO YEeThIpe TUIIA TaKuX Oa-
30BBIX 3JIEMEHTOB (puC. 7.2), IIO3TOMY TOBOPAT O UYETHIPEX IOKOJIe-
HUAX KOMIIBIOTEPOB.

DJIeKTPOHHbIE
JIaMIIBI

IlepBoe
TIOKOJIEHNIE

TpaH3ucTOpbI HNuTterpanbHbie Cpepx0oJbime
MHKPOCXEMBI HHTerpajJbHbie
MHUKDOCXEMBI

fad
- Hﬂ ' L Lt
a0 7 "

Bropoe Tpetne YerBépTOE
MOKOJIEHIE TIOKOJIEHe IIOKOJIEHE

Puc. 7.2



NudopmaTtnka n obLiecTtso

KomnbeioTeprl nmepBoro mokoJgenus (nmpumepHo 1945-1955 roper)
paboTranu Ha SJEKTPOHHBIX JaMmmnax. I[lepBoil 3JIEKTPOHHO-BHIYMCJIIU-
TeabHON MammuoM (IBMYV), KoTopas MOrjia BBHINOJHSTH BHIUHCIIE-
HUA II0 3aJI0KeHHOHM B Heé mporpamMme, mpuHATO cuurtats JHUAK
(coxpaleHre OT aHrIuickoro cioBocouetaHuss Electronic Numeric
Integrator and Computer) — puc. 7.3 (doto c caiita www.fi.edu).
Idta IBM OnLia moctpoeHa r 1944 rony » CITTA

Puc. 7.3

Ncnonb3ys OononHUTENbHbIE UCTOYHUKW, BbISICHUTE, kakne OBM nepBoro
nokonexHnsa Obinn nocrtpoeHol B CCCP.

Bropoe mokxosenue (rpumepHo 1955—1965 rozpr) moaBMIIOCH TOT-
Ja, Korga Ha CMEHY JIaMIaM B 3JIEKTPOHHBIX CX€MaX MPHUIILIN TPaH-
3UCTOPHI — NPUGODPHI [AJsl YIPaBJIEHUA JJIEKTPUUYECKUMU CUTHAJIAMU
Ha OCHOBe KpHCTAJLUIOB KpeMHusa. Ha TpaH3ucropax yzajioch cobpaTh
JIOTUYECKHNEe 3JIEMEHTBI [AJIA BBIIOJHEHUs BBIYUCJICHUN U 3JI€MEHTHI
IaMsATH.

Mcnonb3ys OOMOAHUTENbHBIE NCTOYHWKU, HanamuTe OTBEThHI HAa BOMPOCHI.

— KTo n korpa n3obpén TtpaH3ucTop?

— Korpa v roe 6bina noctpoeHa nepsas 3BM Ha TpaHauctopax? Kak
OHa Ha3biBanacb?

D Tepmun «3BM» wucmosib3oBajicsi B JMTepaType NpuoausuTesbHo g0 80-x romos

XX Beka. Ceifyac Bce Ppa3HOBUIHOCTH BBIUYHCJIUTEJILHOM TEXHUKU Ha3bIBAIOT
KOMIIBIOTEPAMHM, HO CTapbleé MOJEJNH IO Tpaguuuu uMeHyioTcs IBM.



NcTtopmusa v nepcnekTnBbl Pa3BuTUS KOMMbIOTEPOB

I9BM wHa TpaH3uctopax OBLIM 3HAYUTEJIIHBHO

MEHBIIIE U UMEJH CYIIeCTBeHHO 0ojiee BBICOKOE ObI-

CTPOJEMICTBME; OHU IIOTPEOJIAIN TOpa3fio MeHbIIe

JHepruu, OBLIM HaJéKHee U He TpeboBaIM TaKUX

TPOMO3IKHUX CHCTEM OTBOJA TeILIa, KaK JIaMIIOBBHIE

MalIuHbl. MHOrME MAaIIMHBI BTOPOTO IIOKOJIEHUS YIKe

IIOMEIATNCh B OOBIYHON KOMHATE CpEJHero pasmepa.

Onua mu3 Haubojsee OvIicTpomeilicTByOmMX IBM

BTOpOoro mokosieuua — BICM-6 (CCCP, 1967 ron),

mocTpoeHHasa 1o pykoBoacTBoM Cepres AJjexce-

esuua JlebemeBa. Hexoroprie 9BM 3aToii cepumn

C. A JlebepeB ycnonbzoBamuchk mo Hauatma 90-x romo XX Beka
(1902-777"2  (pye. 7.4).

Puc. 7.4. 3BM B3CM-6. ®doto n3 EamHon konnekuun umppoBbix 06pas3o-
BaTesnbHbIX pecypcoB (school-collection.edu.ru).

IlosiBienmne Tperbero mnoxogeHus OBM (mpumepno 1967-1975
rofbl) CBA3aHO C UM300peTeHWeM UHMezpaabHOll Mmukpocxemvt. Tak
Ha3LIBAETCA KPUCTAJLJI, B KOTOPOM pasMelllaeTcs Iejias 3JeKTPOHHAad
cxeMa: HECKOJIbKO TPaH3WCTOPOB, PE3HCTOPHI, KOHIEHCATOPHLI M ApPYyrue
paanoIeTan.

Ncnonb3ysa AONOAHUTENBHBIE MCTOYHUKW, BbISCHUTE, KTO U KOorga paspa-
6oTan NnepByl0 UHTErpajsibHyl0 MUKpPOCXeMmy.

Kasajioce 6p1, pasmepbl 3Tux 9BM cHOBa HOYKHBI OBLIM CYII[ECT-
BEHHO YMEHBIIIUTHCA, HO 3TOro He mnpowusolwro. llemxo B Tom, yro IBM
TPEThEro IIOKOJIEHUs OBbLIM IpeJHasHauYeHbl IS KOJJIEKTUBHON (MHO-
TOIOJIb30BATENBCKOM) paboThl. TO OBLIO BPEMA KPYIIHBIX BBIYHCJIU-
TeJIbHBIX IEeHTPOB, IPEAOCTABJISABIINX YCJIYrd OrPOMHOMY YHCJY IOJb-
3nramemeii, TToAnToMy rIaRHOE BHMMAHWE YOSJANOC: He VMEHBIITEHUIO



NHdopmaTtmka u obLuecTBo

pasMepoB M CTOMMOCTHM MAIIIMH, & IIOBBIIIIEHUIO WX BBIYHCIUTEIHHOM
MOII[HOCTH IIPM OOpabGoTKe OOJIBIINX O0BHEMOB MAaHHBIX.

B 3TO0 Bpemsa Hayvaiu BBITYCKATh CEMEMCTBA BBIYMCJIUTEIBHBIX
MaIllliH, KOTOpPbIe COBMECTHMBI MEKAY c000# Kak ammapaTHo (Bce
YCTPOMCTBA CKOHCTPYMPOBAHBI IIO0 OAWHAKOBBIM CTAaHAAPTaM), TaK U
IporpaMMHO (MMEIOT OJMHAKOBYIO CHCTEeMYy KOMAaHI).

BoepBrie uzeio oO0Iieil apXUTEKTypPhl, O00eclieunBaIoleil BBIIOJIHE-
HUe HaANMCAHHBIX paHee IPOTrpaMM Ha JII000I HOBOM MOJEJM, IIPENJIo-
xuiaa dupma IBM, Koropas paspaborana cemeiicTBa Ooibiinx IBM
IBM/360 u IBM/370.

Ucnonb3ys [OOMNONHUTENbHLIE WCTONMHWUKW, BLISICHUTE, Kakue cemeicTea
OBM TpeTbero nokoneHuns paspabarbiBanncb B Halleil CTpaHe.

B pesyibTaTe mporpecca B 3JEKTPOHHKE CYIIECTBEHHO YBEJIMYU-
Jach ILJIOTHOCTH «YHaKOBKH» 3JIEMEHTOB Ha KpucCTajje, U B OLHOU
MHKpPOCXeMe CTajJu coOuMpaTh Ilejble y3Jbl, HAIIpUMEP MMKPOIpOoOIec-
cop. Takme muKpocxembl ctaam HasbiBaTh BHUC (Oosbinie MHTErpajb-
Hele cxeMmbl, oT 1000 mo 10000 snemMeHTOB Ha KpuCTaJie), a IMO3MI-
Hee — CBHC (csepxGoasime MC, 6osee 10 000 snemenToB). VIMeHHO
OHHM CTaJIi OCHOBOM 4YeTBEPTOro IOKOJEHMSA KOMIIBIOTEPOB, KOTOpPOE
cylecTByeT mpumepHo ¢ 1975 roma mo HaAcCTOSIEro BPEeMEHH.

Micnonb3yst OOMNOSHUTENBHLIE WMCTOYHMKW, BBIICHUTE, Korga u kem Obin
paspaboTan nepsbiii MUKponpoueccop. Kak OH HasbiBancst U Onst 4ero
6bl NpepHa3Ha4yeH?

VYBeanueHne ILJIOTHOCTH CXE€MBI ITO3BOJIMJIO IOBBICUTH OBICTPO-
IelficTBUe M HAOEXKHOCTh KoMObioTepoB. OZHAKO IPU 3TOM yBeJIUYU-
BaeTCs TeIIOOTAadya OT MHHHMATIOPHBIX JeTajieil, moaToMy TpeOyIoTCs
crenuajJbHble Mephl IO OTBOAY TeIlia (HalpuMep, YCTAHOBKA BEHTU-
JIATOPOB OXJIAKJIEHU).

IlepBrrii mpomeccop Intel 8080, nmpenmHasHauyeHHBIN CIIEIIUAJIBHO
JJIsT KOMIIBIOTEPOB, ObLI BeINyIIeH B 1974 roxmy. Ha ero 0Oase ObLI
paspaboTaH NEePCOHAJNBHBIH KOMIIBIOTED
Ansranp, uMmeBHINil OOJIBIIION KOoMMepUe-
ckuii ycrmex. OH BOIIEJI B MCTOPUIO €IE U
motomy, uTo B 1975 roay cryment Buiaa
Teititc co coum apyrom Ilomom AsreHom
HaOucajJy [AJIA Hero TPaHCJATODP $A3bIKa
nporpammupoBanus BASIC. Yyrts nosp-

Hee OHU CO3JaJIi U3BECTHYIO KOMIIAHUIO
Microsoft.

B 1976 roamy mBa MOJIOABIX MIPUATEJIS

Crur J[weohe v Crur Bozpgr » Tapaske B. leiitc n M. Annex



UcTopua U NepcrnekTuBb PAa3BUTUA KOMMBIOTEPOB @

pomareneit Mycobea cobpann ITK Apple, mOToXHBININE HAaYaNo H3BECT-
HOMY HEIHE CeMeHCTBY KOMOLIOTEpoB. A B 1981 roay ObL1 IpojeMOHCT-
pMpOBaH IIEPBBIA KOMIBIOTED Zpyroro cemeiicrea — IBM PC (JBM
Personal Computer), TOTOMKH KOTOPOTO B HAIeH CTpaHe OcoBeHHO
OIMPOKC PacIpOCTPAHEHEI,

Bamaoe HanpaBIeHHEe B KOMOBLIOTEPAX YETBEPTOTO MOKOJNEHHSI —
napairnensHas (OZHOBpeMeHHad) oOpaGorka aanHbiXx. Ecau sazagy
yZaérca pasOMTE HA He3aBHCHMEIE APYI OT Zpyra monsagadd, TO HX
He 00gsaTeNpHO BRIMTOJHATE APYr 3a APYrOM, OHH MOTYT AJA SKOHO-
mMuE BpemeHu paborars oxHoBpemeHHo. Ilpawpa, masi aroro Tpelyercsa
HECKOJbKO IIPOIECCOPOB, HO COBPEMEHHBIH YPOBEHb TeXHHKH 2TO IIO-
3BoJser. Bosee Toro, B mochesHHe TOZLI MOCTPOEHEI MHOT'OAZEpHEIE
OpOUECCophl, T. €. HECKONBLKO MOPOHECCOPOB ¢YIAKOBAHBI» B OJHOM
KpHCTAaJJIe.

MoniHele MHOTONPOITECCOPHEIE KOMOBIOTEDE], B KOTOPEIX BBINOJJIHA-
ercH TapaJiiesibHas 00paldoTKa AAHHBIX, HA3HIBAIOT CYHEPHROMIILIOTE-
paMH. I9TO YHHKAJNLHBIE YCTPOHCTBA, TMOATOMY OHH H3rOTABIHEBAKTCA
INTYYHC. B JHTepaType 4acTO YIOMHHAITCA CYNEPKOMIEBIOTEDBL CEPHH
CRAY, paspabGoTanHble noa pykopoicTBoM Ceiimypa Kpasa.

Mcnone3ya OONONHUTENLHLIE MCTOYHWKK, BLIACHUTE, Koraa Obin NocTpo-
€H NepBBLIA CYNepkomMbioTep dupmel CRAY. Kakoe GbiCTPOOSACTBUE OH
umen?

Bee pasBUTHIE CTpaHB BeAYT KECTKYI0 KOHKYPEHIIHIO B 00JacTH
CYIMEPKOMIILIOTEPOB, NOCKOJIBKY o0slamaHHe TaKoH TEeXHHKOH TO3BONA-
€T pelllaTh CTPATEeIrHYeCKH BayKHEBIE BHIYMCIHTEJbHbIE 3afaduH:

s ucchrenoBaHWe reodusuKn 3eMIH, TPOTHOSHPOERAHWE HIMEHEHWH

KJIMMATA Ha OJaHETE;

e coBgaHHMe MATEMATHUECKHMX MOJENieH MOJeKYI (IOJHMepoR, KpH-

CTAJJIOB H T. II.), CHHTEZ HOBBIX MATEPDHANOE H JIEKAPCTE;

® pacyéT NPOIECCOB I'OPeHHA M B3apHIBaA, 4 TAKXKE MOASJIHPOBAHHE
ApYrux (puandecKMx 3agad (IOXET JETATEJIbHEIX ANNapaToB, pac-
YéT HA NPOYHOCTE KYS30BOB aBTOMOGHE);

¢ MOAESUPOBAHNE W TPOTHOIUPOBAHWE CHTYANIWH B 3KOHOMHKE;

* MOAENUPOBaHWEe PabOThI YEJOBEYECKOTO MO3TE;

® pacyeTnl IpoIeccoB HedrTe- M rasofobHIYM, a TaKKe ceHcMOpas-
BeAKH HeAp;

¢ IIPOEKTHPOBAHNE HOBEIX 3JeKTPOHHBIX YCTPOHCTE.

B 2009 rony B MI'Y BBezéH B CTPOHM CAMBI MOIIHBIA POCCHIMCKHIT
CyneproMIBIOTEP «JIOMOHOCOR» TPOMIBOAUTENLHOCTEI) O0KOIO 400 Tdh-
Jgone (pue. 7.5Y). B ero cocras BxozaT 8892 MHOrOfAepHLIX TPOLECCO-
pa {obmiee uncao agep — 35776). Ha MoMeHT sanycka <«JIoMOHOCOB»

1) @ororpadmsa mpeaocraiaena xownaumeir «T-Ilnardopusrs (t-platforms.ru).




Nudpopmatmka n obuiecTtso

3aHUMaJI B MUPOBOM DENUTHHre CynepKoMIibioTepoB Top500 nBeHaniia-
Toe mecTo. B 2014 roxy samyiiieH HOBBIM cCylepKoMnbioTep «JIoMoHO-
COB-2», KOTODPBI!iI B HECKOJBKO pa3 OBICTpee CBOEro MpeAIeCTBEHHHUKA.

Mcnonb3yst OONOSIHUTENBHBLIE UCTOYHUKWU, BbISCHUTE, 4TO Takoe «dnonc»
n «Tpnonc».

Mcnonb3ysi AONONHUTENbHBLIE UCTOYHUKW, BBLIACHUTE, KakoM CYNepKOMMbIO-
Tep cy4uTaeTcd camMmbiM MOWHbLIM B MUPE Ha CerOD.HﬂUJHVIﬁ AEHb. Kakoso
ero O6b~r raicTrRUe?

Puc. 7.5

Hacrosamiasa peBosonusa B MHGDOPMAITMOHHBIX TEXHOJOTHUAX CBS3a-
Ha C IOSBJIEHHWEM Da3HOOOPa3HBIX MOOMJIBHBIX KOMIIBIOTEPOB: HOYTOY-
KOB, IUIAHIIETHBIX KOMIBIOTEPOB, CMAPT(OHOB, BJIEKTPOHHBIX KHHUT
(puc. 7.6). MHorue M3 HUX HUMEIOT CEHCODHBIE YKPaHbI U MOTYT BBI-
OOJIHATh (QPYHKIIMKU MoOuMabHOro tenedona u GPS-maBurartopa.

HoyT6yk

I[InanmeTHpIi Cmaprtdon
KOMIIBIOTEP

Puc. 7.6



NcTopus v nepcnekTnebl pPassnUTUSa KOMMbIOTEPOB

PocT BO3MOXHOCTEN KOMIMbIOTEPOB

C Ka)KOBIM HOBBIM IIOKOJIEHHEM BBIUHCJIHTEJIbHBIX MAIIWH pa3BUBa-
JIACh WX amnmapaTHbIe BO3MOKHOCTH. OBM craHOBHJHCH BCE OoJiee
MOIIHBLIMYA M yHHBepcaJabHBIMH. OTHOBPEMEHHO C 3TUM YBEJIUUYUBAJIOCH
pasHooOpas3we U CJIOKHOCTh BHEIIHMX YCTPOWCTB, IPHCOEIUHIEMBIX
K 9BM.

B campix mepBpix 9BM pamHBIE BBOAWJINCH C IIOMOIIIBIO IIepe-
KJoUaTeJieii, a BBIBOAWJINCH Ha HWHAWKATOPHBIE JaMmouyKu. IloTtom
NOABUJINCHh KJABHATYPHI M YCTPOMCTBAa BBOJA C mepodJIeHT U Iep-
¢doKapT, rae ABOWYHBLIE AaHHbIE KOAHWPOBAJKUCHL B BHUJl€ OTBEPCTHH Ha
OyMasKHBIX JIGHTaX M KapTouykax (puc. 7.7).

ITepdonenTa Ilepdoxrkapra

Puc. 7.7

JJiss BBIBOAA CTaJIM WCIIOJB30BATHCSA II€YATAIOIINE YCTPOMCTBE,
CHayaJla OHH MOIJIM BBIBOAWUTH Ha OymMary TOJBKO CTOJOUKH Iudp,
moToM — OYKBBI U Apyrue cuMBOJIbI. s mocTpoeHusAa rpaduKoOB U
yepTeKell OblIM paspaboTaHbl rpad)OIoCTPOMTENIN.

MonuTopsl (CHauaja TEKCTOBHIE, a 3aTeM U rpaduyecKue) 3HAYU-
TEJILHO O0Jerymyin OOIleHHe 4YeJIOBeKa C KOMIIbIoTepoM. BwIiu cosma-
HBI YCTpOMCTBA IIaMATH HA MATHHUTHBIX JIEHTaX ¥ auckax (puc. 7.8).

MaI"HilTHaﬁ JIeHTa ITaker MAarHmTHBIX JHUCKOB
(29 M6aitr)

Puc. 7.8

CoBpeMEeHHBIE KOMIILIOTEPEI OKPYXXEHBI OIPOMHBIM KOJIMYECTBOM
TAMBIX PARVFOONPARWKIX  BHATITHUX VCTPNHCTR® 3TN VeTpOCTBaA IS



MHdopmaTtnka 1 obuecTso

XPAHEHHUA JAHHBIX HA ONTHYECKHX JHCKAX, MEIIIL, JKOHCTHK, IILIe-
MBI BHPTYANLHOH peanbrHocTH M Ap. € momompio xabened m Gecrpo-
BOAHBIX COSAMHEHHI K HMM MOMKHO IOAKIIOYATH YCTpOHCTBA ORITO-
BOI aaeKTpoHHKH (doroanmaparTel, MY3LIKAJILHLIE ILIEEPB!, COTOBBIE
TexedOHB. U Ip.).

VBennueHne pasHOOOpasHA BHEIIHMX YCTPOMCTB HeH30eKHC BEIO
K paclIFApeHN® o0paGarbiBaeMBIX THINOB XAHHBIX. IlepBOHAYANEHO
MAIIHHE COSJABANACE TOJBKO A ©0paboTKH uHcen (He CAyJIayMHO
UX H HASBAJH BBRYACIATeNbHRMEK!). Korga nosABHINCE TEYATAIOMIHE
YCTPOMCTREA, CTAJIO BOSMOMKHO TEUYATATE TeKCTHI. HJIA 5TOro MaliUHEI
CTAJIM <«OCBAMBATBL» BCE OoJiee CJIOMKHBIE JeicTBHMA HAJ CHAMBOJIAMM.
BaTeM KOMIOBIOTEPHl <«HAVUALHCE» paboraTh ¢ rpadudyeckoil mHbOp-
manmneit, ofpabaTeiBaTE ayaue- U BHIACCHAHHEIE.

Kaxxgoe HOBOE NOKOIeHHE KOMILIOTEPOB pacIIUpSeT BOBMOMKHO-
cTE nporpaMmaore obecumeuennsn (I10). MenmonbigeaTk COBpeMEeHHBIH
gomnerorep 6es [I0 mpaxTHyecku HesoamoykHo. Croumoctek IIO me-
peArxo HAMHOrO IPEBBINISET CTONMOCTE ANNAPATHOH YacTH (B IEpPBBIX
MamuHax OeL10 Haotopot!).

CaMrle mepBble IPOrpaMMEBl paspaCaTHIBAIH HAa MAINWHHOM SA3bIKE
<HYJNeH H eJAHHI» XOPOOI0 NOATOTOBJACHHBIE CHenUAIHCTH. CrauH-
JAApPTHOrO MPOrPAMMHOIG 00ECIIeUeHUS TOrAA IPAKRTHUECKH He OBLIC.
I[ToToM DOABHAMCEL TepPBLIE ASHIKM OPOrPAMMHUPOBAHHA, TAKAE KaK
Doprpan (1957) n Anrox (1960). Hanucar:r nporpaMmy Ha TaKOM
A3BRIKe OBLIO SHAYHTENLHO npolne. lanbHeliniee pPASBUTHE BBEIYUCHU-
TeJIbHOH TeXHHKH IDHBEAO K CO3JNAHHK onepammoHHex cmctem (OC),
KOTOPEIE VIPABIANH pPadoTOl KOMILIOTEPOR B MHOIOIOJBICBATENIECKOM
pexuMe U OOJBIIHM KOJHMYECTEOM EBHEIIHHX YCTpoiicTB (B IEPBYIO
ouepedk MATHHTHBIMM ZucKamu). 1A peleHns zazady B KOHKPETHBIX
obnacTAX COSIABAJNCE NMAKeThI HPHKIAJHLIX IIPOTpaMM.

CoBpeMeHHEIH NOJLIOBATENEL VIIPABAAST KOMIOLIOTEPOM ¢ IIOMOIILIO
MEHI0, KHOIIOK M CEeHCOPHBIX SKpaHoB. [IoABHMIHCE OpOrpaMMEI, TIPEX-
HASHAYEHHEIC CHEeIIHMAJbHO IJA cMapThOHOB A ILJAHIIETHHIX KOMIIbIO-
TepoB. B tueNOBEeKO-MAIIAHHOM OOIOeHAY HAOGHIONAeTCa IIEPexon oT
MANIHHHOI'C SASBIKA K ASBIKAM, €CTeCTBEHHBIM JJIf YeJO0BEKAa.

MepcnekTuBbl PA3BUTUS KOMNbIOTEPOB

Bce coBpeMeHHBIE KOMIBIOTEDHI DOCTPOEHEI Ha OCHOBe HAed JeTBEp-
TOTO TOKONeHUA, Huasa aBMKeAUA BOep&] HYMKHEI HOBHE HJEH.

PazpaboTyNKKH IIPOIECCOPOB TIOCTOAHHO CTPEMATCA OBBICHTE
CKOPOCTE UX paboThl (6plcTpozeficTBre). K coaleHNIo, B mocaegHNe
TOAEl OBICTPOZEHCTEHE NPOHECCOPOB NpaKTAYECKH He pactér. Heno B
TOM, YUTO VBEJIHUYABAThH erc OeCKOHEYHO He MOJYYHUTCH H3-3& OrPDaHH-
YeHHI, CBASAHHBIX ¢ JeMCTBHEM 38K0HOB (DUIUKH.
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IOaa Toro aTobel 06pabaTHIBATE KAHHEIE, UACTH NPOIECCOpa AOJHK-
HE 00MeHHBATBCA cHrHAJAMA. CKOpPOCTh IepeNadyl IIeKTPHYECKHX
CHTHAJIOB OFPOMHA, HO He DeCKOHeYHa — OHAa He MOMEeT O6uITh (OJb-
mie, yeM CKOpPOCTH cBeTa B Baryywme, IlosToMy eZHHCTBeHHHBIH cnocod
CHHSHTL BpeMs Tepemadd NAHHBEIX — YMEHBIIHTHB PASMEPHl BJIEeMEHTOR
npoueccopa. Ho mpu 3TOM MOABIAIOTCSA IPyrue IpodiieME.

s Bo-nepsrix, YeM Menkde NETANAH, TeM CHOKHEee HX HSIFOTOBUTH C
HYXXHOH TOYHOCTHIO.

e Bo-BTOpPHZX, NpH 00MeHe CHIrHAJIAMH JACKTPOHHEIE CXeMBI CHIBHO
HAPPeBAIOTCA H NpPHM OEperpeBe MOTYT TepecTaT: paboratk. Uem
MeIhYe BIEMEHTEI, TEM TpYIHee OXJANUTE HOPOLIECCOP.

* B-TpeTEux, ecnH MPOBOTHUKM, NPOBOJANIHE IJIEKTPHYECKHH TOK,
PACTIIONIOMKHUTE CIMIIKOM OMH3KO, MeKAY HAMM MOXKeT IPOH30HTH
KOPOTKOEe 3aMEIKaHHEe, H BCA CXeMa BRIAmET W3 CTpodA.

Takum oOpasom, 3aKOHBI (GHUIUKN He NO3BOJAIOT Ge3rpPaHWYHO
YBENUMYHBATE OHICTPOAEHCTEME HpoIleccopa, M KaKIbIM HOBBIM mIar
B DTOM HANPABJEeHMH JASTCA BCE ¢ OOJBIIMM M OONBIIMM TPYAOM,
Ceiliuac ansa ypeamueHAs OBICTPOASHCTBES NPUMEHSIOT MHOrOAIepPHEIe
npoueccopshl — HECKOJBKO IMPOOECCOPOB B OAHOM KDHCTANIE KpeM-
HuA. OgHaKo 9Ta UAeA ToKe He pellaeT Bcex npobiem.

e [Ipeacme Bcero, Aajexo He Bee 3ANAYH MOMCHO DA3JeNIUTH HA 4acTH
Tax, YTOOK HECKOJLKO IIPCIECCOPOB MOIVIM BHIIOJHATHL 3TH YaCTH
OJHOBPEMEHHO (MCIIOABSOBATH NAPAJINEJEHBEIE BRIUMCICHHUA).

s HEcnau HeCcKOJBKO NPOLECCOPOB DEINAT OSHY 3a7Aa4y, OHH AOJIK-
Hbl OOMEHHBATHCA AaHHEMH, OOMeH MeRAY OpPOIEcCOpAMH IIpo-
HCXONHUT MeaJicHHee, 4eM BHYTPM OJHOPO Ipolieccopa. J3-sa sTHX
HOTEPs BPEMEHH BCA SKOHOMHA OT NMApAINeNBHBIX BRIYHCIEHHI
MOMKET GBITH «CheZeHa», TAK UTO HHKAKOTO YBEJHYSHHA CHOPOCTH
paboTE He IOJYIHTCH.

VuéHEIe MIOYT HEIEKTPOHHEIE CPEJCTBA XpaHeHHA H o6padoTiu
AaHHEIX., B mepeyw odepenb OONBITAIHChH NCIOJIB30OBATL B KadecTBe
HOCHUTEIA MHOOPMALUN CEET — TAK NMOABHIACE OINTHYeCKHe Ipolec-
cophl, B HMX MOXHO NPHMEHATL NAPALIeNbHYI o0paloTKy BAHHEIX,
HATIIPAMEDP OZHOBPEMEHHC BBHIMOJHATE KAKYIO-TO ONEPAIIHI0 CO BCEeMU
IHKCEJIAMA A300paykeHnd.

Boapmue HageX Ikl CBA3AHLI ¢ PAIPAOOTKON KERAHTOBEIX KOMIBIO-
TepOR, B KOTOPBEIX IPUMEHAIOTCA HAeH KBaHTOBOH ¢maukwm, omm-
CRIBAOIIEH 3aKOHBI MHUKPOMHpA H IIOBeJeHUE 2JEMEHTAPHHX 4YacTHL,.
Qcobrie crolficTBA KYySumMoOe — KBAHTOBEBIX OHMTOB — HO3ZBOJASIOT Opra-
HA3OBATh HAPAANENLHYID o0paloTKy AAHHBEIX TAK jKe, KAK M B MHO-
ronpoleccOpHbIX cucTemax, [loaToMYy MHOTHe 3afavH, BJIA pelIeHnA
KOTOPBIX ceifldac He XBATAET BRIUACAHTENBHBIX PecypcoB (HAIPHMEP,
B3JIOM CHCTEM IDHGDPOBAHHMA), DYAYT AOCTATOYHO OBICTPO PEHIeHBI, KAk
TOJNBKO KBAHTGBHIA KOoMOBIOTEDP OGyZeT NOCTPOEH.
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Beaérca paspaboTka OHOIOTHYECKHX KOMIBIOTEpos (6uoKOMNbIO-
mepoe), Koropeie paboTaloT Kak KHUBOH opraHHaM. fdelikm mamaru
GHOKOMIBIOTEPOB — 3TO MOJEHKYJALl CHOXKHBIX OPraHHYECKHAX COeXH-
HeHUWi, Hanpumep Molekyanl JHK, B KOTOpPBIX XpaHHTCA HACKE]-
cTBeHHAA HHOpManua. CaM IpolLecC BLIMHCIAEHHH — 9TO0 XHMH-
9ecKadA pPeaKHHd, PesyJbTAT — COCTAB H CTPOEHHe NOJAYUHMEBIIeiica
MOJIEKYJIBI,

[IpoBosaATCA TAKMKE HCCASHOBAHMA B OOJACTH HAHOTEXHOJIOTHIA,
C TIOMOIILIO KOTOPEIX MJAAHHPYIOT NOCTPOHTL TPAH3HCTOP DasMepoM
C MOJEKVAY.

BoiBOADBI

¢ BRAenaoT YeTHIpe IOKOMEHUsT KOMILIOTEPOB B 3ABHCHMOCTH OT
3JIEMEHTHOH Gaskl.

+ KoMmnploTepsl nepBorge mnoxonenuda (1945-1955) crpomnmer Ha
ANEKTPOHHABIX JIAMIIAX, BTOpOoro mnoxogeHmsa (1955-1965) — =ma
TpaHAUCTOPAX, TpeThero moromenus (1965-1975) — wa HuTeEr-
DANBHEIX MUKPOCXEMAX, UYETBEpPTOTO HoKozAeHMA (mocie 1975) —
Ha cBepXGoIBNINX HHTErpalbHEIX MHKPOCXEMAaX.

¢ CoBpeMeHHBIe KOMILIOTEPH! BILIOTHYIO NOZOLNJIH K Ipeeay OBICT-
POZEHCTBAA, AOCTHEKHAMOIC AJNA SIEKTPOHHBIX IpHGODOB.

* HauGonee mepcrneKTHBHHIE HANDPABJEHMA PA3BHTHA KOMILIOTEPHOH
TeXHVKHM — KBAHTOBBIE KOMOBIOTEDRI, OWOKOMIBIOTEDRI W HAHO-
KOMIILIOTEPEL.

HapucyiiTe 8 TeTpagy WHTENNEKT-KApTyY STOro naparpada.

Bonpocbl 1 3apaHUA

1. IIo xaromy npmanumy IBM zemxarca Ha moroneHua?

2. Kak BEI MOHHMAETE TEPMHH <«IePCOHAJLHBIN KOMIIBIOTEDS ?

3. Uto MOKHO CKA3AThL IO TIOEOAY POJH IporpaMMHoOre obecnedyeHMA:
YMEHBLOIAETCA OHA MM YBEJIHYHBAETCA N0 CPABHEHHIO C IIpenl-
AVIOUMH TOKONeHNAMH?

4. IIpegnoACEKHM, YTO MNOABHJICA INPOIECCOP ¢ KAKAM-TO IIPHHINA-
OHANBHO HOBLIM cBOMCTBOM. Kag ObicTpO 5THM CBOMCTBOM CMO-
TYT BOCHOXbL3OEBATLCA moTpeburenn? Kagoka ponb IPOrPAMMHOTG
ofecriedeHna B »Tom?

5. BricTpoaeiicTBHe BHEYUMCIHTENBHOH TeXHMKH NOCTOAHHC pDACTET.
Kax xe Torga o0BACHUTD, UTO MOJNLIOBATENH KAJIVIOTCA HAa «MeEZ-
JUTEILHbIe» KOMHBIOTEDEI H BCE BpPeMdA CTAPAIOTCA KYIIUTH HOBBLIE,
enié Gonmee IPOMIBOAMTENALHBIET
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6. Kax BRI gyMaeTe, BAHMAET JH PasBUTHE IIPOTIPAMMHLIX CpeICTB HA
PasBUTHE annapaTHOH dYacTu?

7. 3aueM OLLIH CO3MAHEI AZLIKWA IPOTPAMMHDOBAHKAT

8. Koraga nmoaBHJIHCL ONMEPAIMOHHEIE CHCTEMEI M ¢ YeM 5TO CBASAHO?

9. Hacxoabro ceiivyac, mo-pallieMy, AKTYAJNLHO YMeHHe IIPOTPAMME-
porats? IlompofyiiTe HAlTH ADryMeHTHI «38» M <«OpOTHB» (y4I-
THIEAHTe pasHHe Oeau paloThl JI0Zedl Ha KOMIOBIOTEpe).

10. BrimosiEATE 0 VKAZAHHIO YYHTEJA 3alaHid B pabodeil Terpazm.

RoaroroebTre coobweHune

a) «Yapnns Bo06MmK M AHaauTHYeCKAs MATIIHA»
6) <«IlepBaa MpOrpaMMICTKA>»

B) <«IlepcomajbHBIe KOMIILIOTEDH »

1) «CynepRoOMOBIOTEPHI»

A1) «MoOuaLHLIe ycTpoiicTEa»

e) «Bonpmme panpnble (Big Data)»

UHTepecHsble caiiTol

computer-museum.ru — BHPTYAJNBHEII KOMOBIOTEPHLIN MYy3sei
computerhistory.narod.ru — BUpPTYaNbABIA My3efl NCTODHH BBHIYHCIN-
TeJLHOH TeXHHKH B KapTHHKAX
lib.ru/MEMUARY/MALINOWSKILJ/0.txt — B. H. MaiusORCKHI
«HcTOpHA BLIMMCANTEILHON TeXHNKH B JHAIAX»

§ 36
UHdopmauusa m ynpasneHme

Knaroueavie cnoea:

® CHCTeMA e o0paTHAA CBA3L

¢ KIGepHETHKA ¢ aBTOMATHYECKAS CHCTeMAa

® CHCTEMA YIIDABIEHHA * ABTOMATHSHDOBAHHAA CHCTe-
* DASOMEHYTAS CHCTEMA Ma

* JAMKHYTAA CHCTeMA ® Q/MATHUBHAA CHCTEMAa
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KubepHetuka

YeJsioBEK ¢ OAPEBHUX BPEMEH XOTEJ HCIOJIb30BATh
IpeaAMeThl U CHJIBI HPUPOABI B CBOMX HLeJNAX,
T. e. ynpaBiaatrh uMHu. B cepenmue XX Beka
yUYeHble MOHSJIM, YTO yIpaBJIeHHE HEepPa3pPbIBHO
CBsIBaHO ¢ MH(popmManued ¥ MHOPOPMAIMOHHBIMU
npouieccamu. B 1948 roay mnosiBuiiach KHHUTA
amepukaHckoro matematuka Hopoepra Bumne-
pa «KubGepHeTuka, WM YyIpaBJI€HUE U CBA3b
B JKMBOTHOM M MAaIllMHE», C KOTOpPOIl Ha4ajioCh

pPa3BUTHEe HOBOM HayKuU — KuOepHemukKu. Hop6ept Bunep
(1894-1964)
KubGepueruxka — 3TO Hayka, u3ydamolias oOIjue 3aKOHOMEDHOCTH

IIPOLIECCOB YIIPaBJIEHUsS M Iepefadyyd WHOOpPMamuu B MalllWHAaX,
JKHUBBIX OpraHM3Max u OOIecTBe.

Mcnonb3yss AONONHUTENbHLIE WUCTOYHUKMK, BBLIICHUWTE, OT Kakoro Ccnosa
Npou30LWWI0 CNOBO «knbepHeTuka». YTo OHO O3HayaeTt?

OcuoBuas uges H. BumHepa cocrtosila B TOM, 4YTO yIpaBJieHUE B
JIOOBIX CHUCTEMaX — TEeXHHYECKUX, OMOJIOTHYECKUX, OOIIECTBEHHBIX —
ompejeiisieTcsi OOHUMM KM TE€MH Ke 3aKOHAMH M TEeCHO CBA3aHO C 00-
mMeHoM wuHpopmariueii. Ho mpekze, yeM TrOBOPHUTH IIPO yIIPaBJIEHUE,
HYKHO pas3obpaThCsi B TOM, YTO TAKO€ CHCTeMaA.

Y10 Takoe cucrema?

IlpencraBpTe cebe, YTO UYEJIOBEK, Y KOTODPOrO IOAHAJNACH TEeMIIEpaTy-
pa, IpPUXOAUT K Bpadyy. Bpau mMoKeT pearupoBaThb Ha €ro Kajooy
OBYMSA crocobaMu:

® IIPOCTO JATh »KAPOIOHMIKAIOIIee WJIH...

® IIONBLITATHCS BBLIICHUTH IPUUYMHY IIOBBLINIEHUS TEeMIIEPATYpPHl U Jie-

YUTHL UMEHHO 3a00JIeBINUii OpraH.

B mepBoM ciyuyae Bpau NPUMEHHJI IIPOCTEHINIYI0 MOMEJb: €eCJu
MOBBLICHJIACH TEMIIEpaTypa, HY»KHO AAaTh TAOJEeTKY, 4TOObI €€ CHU3UTD.
Bo BTOpOM BapuaHTe Bpay IIOHMMAET, YTO IIOBBLINIEHUE TeMIIEPATyPhI
BBI3BAHO KaKOI-TO 0O0JIE3HBIO B OPraHM3Me, M JIEUUTh HYXKHO MMEHHO
aTy Oojse3nb. OH paccMaTpHMBaeT 4YeJOBEKa KakK eguHoe Ilejioe, Kak
cucmemy, T. €. UCIOJb3yeT CUCMeMHbLiL nodxod.

MCHOHI:BYH AonoNnHUTEeNbHbIE UCTOYHUKWU, BbLIACHUTE, OT KakKoro cnosa
Npon30LLIIO CNOBO «CUCTEMa». YTO OHO O3Ha4aeT?



NHdopmauust n ynpaBneHue

Cucrema — 3TO rpynmna OOBEKTOB U CBsI3eil MEXKAy HUMH, BBI-
IEeJIEeHHBIX U3 CpeAbl U paccMaTpMBaeMbIX KaK OJHO Ilejoe
(puc. 7.9).

Bremrusas cpena

Puc. 7.9

CucremMoii MOXKHO Has3BaTh OPraHMU3M JKHMBOTHOTO U UEJIOBEKAa, aB-
TOMOOMJIb, KOMIIBIOTEDP, CEMbIO, OOIIIECTBO, M BOOOIEe JII000ii JocTaTo4-
HO CJIOJKHBIH OO'BEKT, KOTOPBIM MOYKHO pPasOHTL Ha YaCTH.

C kaknmm cuctemMamm Bbl NO3HAKOMUAUCL B Kypce uHdopmatukm 7-9
KfaccoB?

OOBEKTHI, M3 KOTOPBHIX CTPOUTCS CHCTEMAa, HA3BLIBAIOT €e KOMIIO-
HEHTaMH. 3a CUET CBs3ed MeXKOy 4YacTAMU CHCTeMa o0JiafaeT OCOObI-
MU CBOICTBAMM, KOTOPBLIX HET HH Y OJHOIO OTAEJBLHOI'0 KOMIIOHEHTA.

Cucremusbiii 3ppeKT COCTOUT B TOM, UYTO CBOMCTBA CHCTEMBI HEJb-
351 CBECTH K «CyMMe» CBOMCTB €€ KOMIIOHEHTOB.

Hamnpumep, ckoiieHune KJIETOK — 3TO He JKMBOM OpPraHmMs3M; IIpO-
neccop, aMsiTh M YCTPOMCTBA BBOJa M BBIBOAA, HE CBA3AHHBIE MEMKIY
cob0ii — 3TO He KOMObIOTEpP. Bce wacTu camoJiéTa TsAMejiee BO3AyXa,
T. €. Ka)KJasg U3 HUX CTPEMUTCHA YIIaCTh Ha 3€MJIIO, OJHAKO COCTAaB-
JIeHHasdg M3 HUX cucreMa (caMoOJIET) JieTaer.

OpHu U Te Xe KOMIOHEHTHI, CBA3aHHBIE IIO-PA3HOMY, MOTYT IIpe.-
CTaBJIATH CO0OIl COBEPIIIEHHO Pas3HbIe CHUCTEMBEI.

Mcnonb3yss AONONHUTENIbHLIE UCTOYHMKMW, BbIACHUTE, B YEM CXOACTBO U
pasnunyne mMexay anMasom u rpadutom.

Honcncm‘ema — 9TO KOMIIOHEHT CHCTE€MBbl, B KOTOPOM MOXXHO BBI-
ACJIUTh OTHAEJIbHBbIEe YaCTH M CBA3H MEXAy HHMH.
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Kak mpaBmyo, aja KaXOOM CHCTEeMBI CYIeCTByeT HaJgcHucTeMa —
cucTteMa 0oJiee BBEICOKOro ypoBHs. Hampumep, mpoiieccop — 3TO MOJ-
CHCTEMAa B COCTaBe KOMIBIOTEPA, 4 CaM KOMIIBIOTEP — IIOJACHCTEMA B
cocTaBe KOMIBIOTEPHOM ceTH (HAACUCTEMEI).

IIpocTeiiliine KOMIOHEHTHI CHCTEMBI, KOTOpPhLIE B HaHHOM 3amade
(!) HeT cMBICTa «pa3dMpaThL» Ha YacTH, HA3LIBAIOTCA €€ 3JIeMEeHTAMM.
Hanpumep, BUHTHK B COCTaBe MAIIMHBI MOXKXHO CUHUTATH 3JIEMEHTOM
cuctemMbl. OZHAKO C TOYKHU 3PEHUSA XUMHH MeETaJlJl COCTOHUT M3 aTo-
MOB, CBfI3aHHBIX B KPHCTA/LIMYECKYIO peIleTKY, IIO3TOMY IpH u3yde-
HUM CTPOEHHUS BEIeCTBa TOT K€ BHHT MOYKHO CUMTATBh cucremoii. Ha
puc. 7.10 cucrema S cocTouUT U3 ABYX HOACHUCTEM S; U S,, a TaKKe
anemenToB I' u [].

Puc. 7.10

CucreMHBIIT NMOAXOX COCTOUT B TOM, 4YTO OOBEKT MCCJIEeLOBAHUSA
paccMaTpUBaeTCd KaK CHCTeMa C yYETOM BCeX B3aMMOCBA3EH MexIy
eé uyactamu. B cepegmHe XX Beka IOABUJIOCHE HOBOE Hay4YHOe Ha-
IpaBjeHHMe — CHUCTEeMHBIA aHainu3. 3aJadya CHMCTEMHOr0 aHaju3a —
N3yUYeHUEe CJIOKHBIX CHUCTEM (TeXHHYECKUX, OHUOJIOTMYECKHUX, 3KOHO-
MHYECKHUX, COINAJIbHBIX).

Undpopmaumna um ynpasneHume

Bo MHOrux cmcremax B3auMOAEHCTBHE MEXKAY MOACHUCTEMAMU MOXKHO
paccMaTpuBaTh Kak ymnpaBieHue. Taxkue cucTeMbl (MX Ha3BIBAIOT CH-
CcTeMaMH YIPaBJIeHHs) BCErJa COJAEPIKAT yNpaBJISOUMH 00BeKT (ero
TaKsKe HA3BIBAIOT PEryJATOpPOM) U yNIpaBJIsiEeMbIii 00BEKT (ero TaKiKe
Ha3bIBAIOT NIPOCTO OOBEKTOM WJIN OOBEKTOM YIIPABJIEHUS).

Ilenp ynmpaBieHus 3afa€Tcss HAACUCTEMOM, T. €. PETYJATOD SABJA-
eTcAd TOJBKO mcnosiHuTesieM. Hanmpumep, BogUTeN b CIYy'KeOHOII Mariim-
HbI HUKOTZA He PeliaeT caM, Kyla Be3TH CBOEro HadyaJIbHUKA.
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Perynarop peilcrByer Ha o0BeKT (yOpaBiser mMm) Tay, urods
meak Oplma mocturmyTa (puc., 7.11). 9To 3HAYHMT, UTO HIpPH YyOpaBJe-
HUH nepepaérca HHpoOpMAINA.

[Tear
1 Curnan
Peryaarop yhpagrerns »  O0LexT
Puc. 7.11

Ha cxeme, usobpamémnoét ma pmc. 7.11, peryasarop He HoJy-
qaeT HUKakod wmadopMammm O COCTOSHHYW O6BLeKTa, T. €. AeHCTBY-
er «BCcJaenyoos. Taxde mpocTeiiline cHCTeMLI YIPABJIEHNA HAabIBAIOT
pPazoMKHYTSHIMH, B HMX HHGODMAIHA HAET TOJBKC B OZHY CTOPOHY —
oT peryasaropa K o0pexty. IIpmBeném HEKOTODHIC NPHMEPHI PAROMEHY-
THIX CHCTEM:

* ¢BeTodoOp (BHAAET BAM CBETOBOII CHIHAJ, HO He IOJy4aeT HHDOp-

MAITUH OT Bac);

e Tabs0 Ha BOK3AJEe MM B aspoNoOpTy;
* HAYAaJNBHUK, KOTODPBIM OTHAET NpPUKasaHWfA, HO He HpoBepdeT WX

BBIITQJIHEHHE,

PazoMKHYTBIe CHCTEMLI MCHOJL3YVIOTCA B ABYX cjaydaax. Bo-mep-
BBIX, KOTZA pPeryiasaTopy BCEé paBHO, pearupyeT Ju oOBEKT Ha yIpab-
nernue (cBerodop, Tabao). Bo-BTOPEIX, Korja PeryiaTop HaCTOJbBKO
XOpomIc 3HaeT O0beXT (MMeeT TOYHYI0 MOAelJib O00BEKTAa), 9TO YBepeH
B BHIICJHEHHH CBOHX KomaHA. Hanpumep, HAYAIbHHUE, YBEDEHHBIH
B HCHOJEHTENBHOCTH CBOHX MNOAUYHHEHHBIX, MOMKET IO3BOJHTL celbe
(uHOrZA) He KOHTPUJHPOBATHL HX.

JloCcTOMHCTBO pA3OMKHYTBIX CHCTEM — B HX mpoctoTe. Hampumep,
BO MHOTHX CJIY4YafiX YaCTOTY BpPalIeHUA SIeKTDOABHATATENdA PEeryJHpy-
IOT OPOCTBHIM PEOCTATOM, IIPYM STOM He HYMKHO CTABMTE CJIOMHBIH W
LOpPOTOCTOSINUIE JATYUE YACTOTHI BPAI{eHWSA.

B 0oTBETCTBEHHBIX CAYYAAX DABOMKHYTBEIC CHCTEMELI AYy4llle He IIPH-
MEHATL, IIOTOMY UTO OHN HMMeEIOT CEephE3HEIE HeFoCcmamil:

® IUIA OOCTHYKEHHS IEeJMHA PeryjaaTop ACJAEeH HMeTh TOYHYI0 MOJelNb
o0'beKTa; HA NMPAKTHEE TAKAA MOAEIh Yalle BCero HEeH3BECTHA
¢ Ha ofberT BCcerza AeficTByeT BHEINHASA Cpefia, M H3-38 3TOrO BO3-

RelicTEMA cBOMCTBA OOBEKTA MOrYT HENpPeACKA3YeMO MEHATLCH]

PETYJIATOP B PA3OMKHYTOH CHCTeMe He IoaydaeT of STOM HHMKa-

Ko#l HMEdQOopMADMIL.

Jame oOdYeHbP HCHOMHHTEILBHbIE PAGOTHHKH MOTYT B KarOH-TO
MOMEHT «CXAJTYPHTh» H3-34 JUYHBIX IIpobGaeMm. IlosToMy HeJIb3A
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rapaHTHPORATh, YTO LEHL YOPABISHHA GYAeT ACCTUrHYTA ¢ TOMOIILIO
PAsSOMKHYTOIt CHCTEMEL.

OOGpaTHan CBA3b

JlaA DOCTHMIKEHWA MHeAM PeryaaTop AOMKeH NOJNYYATh HWHGOPMAIHIC
oT 00BeKTa. ITOT KaHAJN Iepefaud WHGOPMAIUN Ha3BIBAIOT 06pamHoil
C6A3b10, TOTOMY 9YTO II0 HeMy HHGpOpMAaIHA IepefaséTcA (C IOMOIILIO

AaTYHKOB) B «ofpaTHOM» HaUpaB/JIeHHH — OT 00BeKTa K PeryjaTopy
{puc. 7.12),
ers
1 Caruan
Perynarop ypapyena? »! OOnexTt
f
Jaraurm |-
L. -

ObparHas cBASE
Puc. 7.12

Obparnan ¢BA3b — 5TO KaHaa Hepelaqur HHGOPMAOHH OT OOBEKTa
K PeryJaTopy.

CucreMrr ¢ 00paTHON CBASHIO HASBHIBAKOT FQMKHYMBIMU CHCTEMAMM
yOpagejeHMA, TMOTOMY 4TO HHGOpMAOHA OepefaéTefl e 3aMKHYTOMY
KOHTYDY (peryaarop — oOOBLeKT — JATUYMKHN — DeryaaTop).

3aMKHYTadA CHCTEMA YNPABJACHHA — 9T0 CHCTEMA YIPAaBJASHHS C
06paTHOHM CBAIBIO,

3amava peryaATOpa — CPABHHTEL IIOCTABAEHHYIO HeJh H DeajibHOoe
COCTOfIHMEe OGLEKTA, A IIOTOM BRELIATH HYKHHH VIIDABIAOOINY CHIHAIL
Ecau meabr AOCTHTHYTA, KAK IIPABHMJIC, CHTHAJ yIpaBleHRA OoJablne
He H3MeHAEeTCH.

Hanpumep, peryJupoBINHE, VIIDARNAOIIHE IBUKEHHEM Ha IIepe-
KpécTre, MCHOONLAYET O0paTHYIO cBA3b. OH OIeHHWBAeT (C MNOMOIIEIO
I1a3-JaTYMKOB) KOJIMYECTBO MAMNIMH, IBIMKYIOHXCA B PpAasHLIX Ha-
IPABJIEHUAX, ¥ <«OTKPHEBAET» TO MJIH APYyroe HaNpaBJleHHe. eJIoBEeK
YIPaBJIAET JYUIe, UYeM cBeTodop, IOTOMY 9UTO YYHUTHIBaeT (arTaue-
CKYI OOCTAHOBKY, KOTODAH MOJKET M3MeHAThCH HeNpeACKAaZyeMo.
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Yame BCere pealbHEIE CHCTEMBI YIPABJIEHHA (B IpHpOe, Tex-
HuKe, obMIecTBe) — 9TO SAMKHYTHIE cHceTeMbl. OHH MOryT pellaTh
3aj1a4d9y Hga)Ke Torga, KOoraa MOojesns o0BEKTAa HETOYHA HJIH CECHCTBAa
O0'BEKTA H3MEHAITCA BO BPEMEHH, IO3BOJMIOT VUHTHIBATL caydalnnie
BO3IeHCTBKA BHeEIIHeH CpeAbl, 34 3T0 NPHXOAKTCH PACILIAYEBATLCHA
VCJIOMKHEHHEM CHCTeMbLI — HYXXHEI TATUMKH, KOTOPLIE IIEpefaloT KHH-
dopManuio oT o6LerTa.

IIpencraebTe cefe, 4TO B TEMHOH KOMEATE yOaja HA IOJ IIyro-
BULA, H BLl He CALIMIAJNH, KAK OHA CTYKHyJachk., CKazaTh TOYHO, rae
JeHUT NYICEHUIA, HEe CXOAA C MeCTd, HeBOSMOM(HO, HOTOMY YTO BEL
sTOrC He 3HaeTe (Momenb derouna). Bel MokeTe monpoloBATEH MCKATDL
eé HA OIGYNDL (HCIIOAL3YA OOpATHYIO CBA3L — ocfAzaHHe). Beam H 270
He mMOAYYaeTca, MOMHO BKJIYHTL CBeT (3pHTelbHaA oOpaTHadA CBA3L
AaéT Gonbmie EGOpPMALNH), H TOrJa IYrOoBHIA TOYHO Oyaer HaiimeHa.
B sTOM nmpmMepe ZATIWKAME CJAYIKAT HAINH OPTaHB YYBCTE.

CucreMul ¢ ofpaTHOM CBAZLIO IIMPOKO HMCHOJL3YIOTCA B TeXHHKE:
9TO ABTOIMMJIOTHI HA CAMOJIETAX M CYZAX, PeryaaTophl 4acTOThl Bpa-
oieausa TypOHH, pobGOTHI, 00OpPYIZOBaHHBIE JAaTYHKAMN (B TOM Yucie
YCTPOHCTBAMHE <«KOMIIBIOTEPHOTO SPEHHS>»).

O6paTHad cBA3L cymecTByer m B ofmecrse, Aajdobel rpaxman
AOJIKHBL IIOMOTATE pPaboTe OPrasoB YIPARJICHKES, CHCHANHU3HPYA ©
TOM, YTO He BcEé B mopdainke. He 3psa Bce opHOIMANBHBIE YIperKIeHNA
NMeIoT KOHTAKTHBIe TeaehoHBHI K caiiTei B HHTepHeTe, ¢ KOTOPHIX
MOYKHO OTIPABUTE COOOLOeHHEe ¢ NIPOCchOOH KM OpeaJoKeHUAMH IIC
ux pabore.

OfpaTHAA CBA3E, IPH KOTOPOH PEryjdaTop CTPEMHTCH YMEeHLIIUTh
PA3HHIY MeEAY 2agaHHod nejbic M (PaxTHYecKHM COCTOSHHeM 00h-
€KTAa, HASBIBAETCA OMPUUAMEAbHOIL, IIOTOMY UTO H3MeHeHHe CHTHAJA
VOPABJEEHS B 9TOM CJydae ONpelelfieTCs PASHOCTBLIO MeXKAY Helbio
H CHI'HAJOM OODATHOI CBASH.

Ecau myyHO OBICTPO IEpPeBecTH OOBEKT M3 OBHOTO COCTOSHHA B
OPyroe, WHOT/A OPHMEHAKT ROJOHUMeAbHY® OODATHYI CBA3L, OpPH
KOTOpPOH PperyJaaATop CTPEeMKTCH VBeJHUNTL DASHHNOY MeXXAY 3alaH-
HBIM 3HSYEHHEM H CHUTHAJOM OOpATHOH cBaA3l. YacTo B aTOM ciyuae
CHCTEMA NepexXoguT B KOJeOATeNbHBIH peXMM, NOSTOMY IIOJOXKHTENb-
HaA of0paTHEaA CBASh HCOOJL3YETCA B reHepaTopax Kojgebammil. lpy-
roifi mpuMeD OOJORKHATENLHONR 06paTHON CBAZH — HENHEBIS DPEaKIHM:
ropenne, B23DLIB, AZepHLIE DEAKITIIN.

Kaxme ObiBaloT cucrtemsl ynpaeneHua?

CrcTeMEl ynpabBJeHusa JeJATCA HA ABTOMATHYECKME H ABTOMATHIUDO-
BAHEBIE. ABTOMATHUECKHE CHCTeMBbI paboTaloT Ges y4yacTHS veloBeKa
(HanpuMep, aBTONHWIOT). B aABTOMATH3HDOBAHHBIX CcHeTeMax cOop u
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OpeABAPATENBHEYI0 00pafoTKY HHMPOPMAIHH BBHIOOJHAET KOMIBIOTED,
a pelleRHe II0 NOBOAY VIIPABIEHHWA IIPHHHMAET dYeJOBEK.

Mmuormue cHcTeMAL YMEeT <IIOACTPAHBATRCA» ITON H3MeHeHWA BHeIO-

HUX YCJACBHHA HIM H3MeHeHue cBOHcTB o0benTta ynpabBaerusg, OnHp
HASHIBAIOTCA AJANTHBHRIMH. B TeXHHMUYECKNX CHCTEMAX AJATITHBHLIE
PeryJaATOPH MOIYT YIPaBAATHL O0BEKTOM, CBOHCTBA KOTOPOTO O4YEeHB
IJIOXO HM3BECTHEI WJIH MeHATcA. OHM pemnaloT ABe 3afadYH — YIIPaB-
AAI0T OOBLEKTOM WM ONHOBPeMEHEO YTOYHAIOT MOJAedb, IepecTpanpBad
8AKOH VIPABJIEHNS IIPH H3MEHeHNH 5STOH MOACH.

BoiBOADI

Rubeprerura — 5T¢ HayKA, HU3yUAKQINad obOiie 3aKOHOMEDPHOCTH
IIPOLECCOB YIIPABJEHNS H Iepefavyy HHGOpPMAIMH B MaIIMHAX,
JKMBLIX OPTraHNSMAX M OO0INECTBE.

CrucreMa — »5To rpynma O0BEKTOB H CBa3ell MeXIy HHMH, BEI-
JleleHABIX H3 CPeAbl H DACCMATPHBAEMBIX KAK OfHO nenaoe. Cu-
CTEMHKIH 3¢xheKT COCTOMT B TOM, YTO CBOMCTBA CUCTEMEI HENIb3A
CBECTH K <«CYMMe» CBOICTB eé KOMIOHEHTOB.

IToacHcTeMa — 5TO KOMIIOHEHT CHCTEMEI, B KOTOPOM MOXKHO BBI-
JeJIHTh OTOeJbHBbIE€ TaCTH M CBASH MEXKAY HHMMH.

CHcreMa YIDaBieHHA COAEP)KHT DPEryiaATop (YOpPaBasomuil o6s-
eKT) H O0BEeKT VIIDaBACHHA.

s Jlenr ynpasnenms 3anaéTcA HaACHCTEMOH.
e YVupasncnue (yOpaBiadAomee BO3ZeHCTBHE) — 3TO CHTHAN, KOTODEIH

TOCTYNAET OT PEryaaTopa K 00BEKTY.
O6paTHad CBAShP — 3TC KAHAJA Iepeiadd HHPOPMAIHK OT o0BeKTa
K peryaaTopy.

» 3aMKEYTAfd CHCTeMa YIPABJIEHUA — 5HTCO CHCTEeMa ¢ 00paTHOH CBA3RIO.
* ABTOMATHYECKAA CHCTeMa paGoTaer 0e3 YVIACTHS UCJIOBEKA.
¢ B apTOMATHSHpPOBAHHEIX cHcremax cGop M oSpaborrky HH(BpOpMALNH

BRINGJHAET KOMINBLIOTEP, 4 PEIIeHUA TPHHWMAET YeJI0BEK.

HapucyiiTe B TeTpagy WHTEANEKT-KapTy ITOrQ naparpadga.

Bonpocel 1 3apganuva

1.
2.

3.

4,

Kanr cBaszapa medopManusa ¢ yOopaBIeHHeM?

Yro Takce cacreMa yupaBiaeHua? Kaxkme ajleMeHTHI B Hell Bcerga
ecThb?

IIpueeauTe OpEMEepLl PA3OMKHYTHIX CHcTeM. B 4éM HX AOCTOMHCT-
Ba U HE#OCTATKH?

ITouemy PAzOMEHYTHIE CHCTEMBI HE HCIHOAL3VIOT B OTBETCTBEHHBIX
cayuaax?




MudopmaupoHHoe obecTso

5. HazoBuTe AOCTOMHCTBA K HEJOCTATKH 3aMEHYTHIX CHCTEM.

6. IlpueeanTe npuMepnl YOPABIEHWA ¢ OOPATHOH CBASBIO M3 PASHREIX
ofmacreii, U3 Banieil KH3HU,

7. HeMm pasnuyaloTcsa ABTOMATHYECKHE H ABTOMATHSHDOBAHHEBIE CH-
CTEMEI?

8. BrInonAnTe N0 YKAZAHHAIO VUHTENd 3ajaHuda B pabodeil Terpazu.

Moparoroeste cooblenne

a) «Brnag H. Bunepa B HayKy»

6) «CHeTeMEl YOpPABJEHHs B IIPHPOIE»

B} «CHcreMBl yOpaBJeHHA B 00IOECTBE»

r) «OrpunaTeasHad M NMOJOKUTENLHAA ODPDATHAA CBASH»
I) «YUTo TaKkoe AZANTHBHAA cHcTeMAa?»

§ 37
UndopmaymnoHHoe obwecTeo

Knroueavie cnoea:

e mHGDOPMAIHOHHOE OOLIECTBO * pHbOpMANMOHEAA KYJbLTYypa
¢ nHGOPMAIIMOHHbIE TEXHOJOTHHA ¢ CTAHAAPT

Y10 Takoe uHpopmMmauuoHHoe ofecTso?

Ilo Mepe pasBATHA UeJIOBETECTBA INOCTOAHHO NOBHIIANACH POJbL HH-
dopMaIHy B KM3HH O0OIeCTBRA W OTAEJBLHOTO 4YeJoBReKa, CaMEie Baxk-
HBI€ JOCTHAEHHS B 3TOH obmactm — »2TO:

® NUCOLMECHHOCMD,

* KHUZONEYAMARUE;

* cpedcmeaea caazu (Teirerpad, TemedoH, pagHo, TeJleBHAeHHEe — KO-

Hen XIX-uHauanmo XX Bexa);
* xomnviomepo (BTOpas mOJMOBHHA XX BeKa).

icnonb3ya OONONHWUTENLHLIE MCTOMHWMKM, BBIACHUTE, Korda v raoe Boinn M
M3006peTeHbl MTUCBMEHHOCTE, KHUronedaradue, cpeictBa CBA3W, KOMIbIO-
TEPDLI.

Ceiigac cuHTaeTcs, UTO MBI NMEPEXOANM OT HHAYCTPHAJNBHOLO 00-
IecTBa, B KOTOPOM IJIABHAA POJL OTBOAUTCA IPOMBIILJIEHHOCTH, K
unpopmayuoHHomy (MOCTHEHAYCTPUHAJILHOMY ).
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Hudopmaumonnoe 06MecTe0 — 9TO TAKAA CTYNEHDL DASBUTHA ITH-
BHIU3AIMKH, HA KOTOpol TIJABHLIMM HIPOAVETAMH IDPOH3IBOACTBA
CcTaHOBATCA MHDOpMaNKA M 3HAEUA.

Hepexoa K mEHOOpMAIHOHHOMY OOMIECTBY 4YACTO HA3HIBAKT HH-

dopmaTHianHE.

Anoruna, CIIA 1 Hexoropile cTtpausl Esponnr (Hanpumep, Iepma-

HHA) yKe NpHOIHSMAHCL K HHpopManmuoHHOMY obmiecTey. O6 sToM
MOKHO CYOWTH IO CAEAYIOHOIMM IPHIHAKAM:

BHeApeHKe KOMOLIOTEPOR B HHQOPDMANHMOHHEIX TeXHOMIOrHHE BO Bce
cthepbl JKU3HH;

DPasBHTHE KOMMYHUKAULUI (CpefcTB CBA3H) — KOMIBKTEPHHEIX ce-
Teli, COTOBOHM CBA3ZH H T. IL.}

Be0OXOAMMOCTh KOMIBIOTEPHOM I'PAMOTHOCTH AJAA JIO60ro 4eso-
BEKa;

s cBofoga AocTyna K HHPOPMAIK;
* TOCTYIHOCTEH OOpasoBAHMA, B TOM YHCJe AHCTAHITHOHHOTO (9epes

HWrTepHer);

H3MEHEHHEe CTPYHKTYPBl PKOHOMHEKM — Bcé Doaplie JOAed 3aHH-
MAKTCA He OPOU3BOACTBOM TOBAPOB, 4 OOJMyYeHHeM W oOGpaborioi
HHbOpMATHIT:;

H3MeHeHHe YKJIAZA KU3HKN Jdiofell (Hanmpumep, oblleHHe uepes
HNHETEpHET BMECTO JHYHOH BCTpeuYH; HETEPHET-MAarazwHbl M HC-
OOJb30BAEAE 3N€KTPOHHEIX A€Her W T. i)

B pezynabTaTe MHAYVCTDHAMWIAUHMH MANIMHKE 3aMEHWIH YeJIOBEKA

Ha NpPOHM3BOACTEE, & TenePh KOMOBKTEDH HAYHHAKT CAMOCTOATEILHO
(Gez yuacTHs 4YesoEeKa) cobEpaTs U obpabaThiBaTe MHPOPMALHIO, 3a-
MeHAd AwAaeii B yMCTBeHHOH paloTe, KOTOPYI0 O 2TOTC MOT CIeJaTh
TOJBKO YEJIOBEK.

C oaHo#l CTOPOHLIL, Nepexon K HWHpOpMAIKOHHOMY ofmecTBy 00-

JeruyaeT JXH3HL JKOAeH, IIOTOMY YTO HA BCEX DPYTHHHEBIX M TMKENBIX
pafoTax HX 3aMEHAIT KOMILIOTEPE H poGoThl. ¢ apyroii cTOpOHEI,
CYIIECTBYET HEMANO HezamuGHbix nocredcmeuii:

VCHICHNE BIUABKRA CpeacTB MaccoBoi mHbopmanun (CMHM), ¢ mo-
MOOIbI0 KOTODEIX HECKOJBKO 4YEMIOBEK MOryT BJAHATE Ha OoJBIIHE
Macchl JIoAel; TakK, IIHPOKOe OCEelneHHe Teppopa B CMHM mpuBo-
AT K 3HAYNTEJLHOMY BIHAHHIO TEPPOPHCTHYECKHX OPrAaEMS3AITHi
HA HAIOY JKH3HDb, II0STOMY HEKOTODBIE YUEHEIe TOBODAT O TOM, YTO
ofnoiecTBO TepAeT YCTOMUHEBOCTD;

B Pe3yAbTATE AOCTYNMHOCTH HHOOPMALHE HepeaKO PpaspylIaeT-
CH YACTHAA MKU3HL JIOAeil M mMelHIX oprammzanuil (Haopumep, B
HuTepHeT YacTO NOIAJAIOT CBEAeHHs, He NpeAHAZHAUYEHHEIE XM
BceoDIIero JocTtyna);
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* B OrpOMHOM NOTOKE HHPOPMANMH OYEHBL CHOMMHO BRIOPATE KadecT-
BeHHEIE W AOCTOBepHEIe HaHHEIe (B MuTepHeTe, HAIpUIMep, OUeHDb
MHOTO JIOKHOH H OpOTHBOPeuYMBON HHGOpMAINHN);

e JiAM4HOEe ODIeHWe JIoZed Bcé OoJablDe 3aMeHAeTcA OOINeHHeM B
HATepHeTe, pealbHAA JKHSHDb IOAMEHAETCA BHPTYAJIbHOM;

* MHOTHM JIJAM CTAPHMIEro MOKONCHHH OUEHb CJAOMKHO IPHCNOCO-
OATLCH K MEHAIOIMMUMCA YCJIOBUAM, OHM MOIYT OKABAThCA «3a
GopToM».

UnpopmMmaunoOHHDBIE TEXHOAOIMM

OauH M3 DPUSHAKOE HHGOPMAIIMOHHOTO OGIECTBA — INIHDOKOe BHEH-
peHNne HUH(POPMAITMOHEHBEIX TEXHOJOTHII Bo Bece cephl XHSHH.

J:ofaA TeXHOAOTHMA — 3TO crocod CAENATE <«IPOAYKT? H3 HCXOHA-
HEIX MATEPHAJIOB (C rapaHTHPOBAHHBIM pedyJbTarTom!).

Hegopmanaorasie TexHonoruw (IT-TexHomorum) — 95T0 TEXHOIO- 0
TMH, CBASAHHEIE ¢ HUCIOMb30BAHHEM KOMIIBIOTEpPOB A XpAHeHHA,
o0paboTKH, Nmepemauy M 3amUTH HHGOPMaIHH.

K nEdopManoOHHEIM TeXHOJOTHAM OTHOCATCSH:

* NOATOTOBKA IHMPPOBLIX AOKYMEHTOR;

¢ IOMCK HHQOPDMAITHN;

¢ TeJIeKOMMYHMEaNUH (KOMIOBIOTEpHEIE ceTH, HHTepHeT, 3JIeKTpOH-
HadA OodTa);

® ABTOMATH3HPORBAHHEIE CHCTEMBI ynpasjeHams (ACY);

® CHCTEMBI ABTOMATH3HUPOBAHHOTO npoekTHporaHua (CAIIP);

* reomMHMpOpMANMOHHLIE CHCTeMBl {HA OCHOBe KapT, CHUMKOB CO

CIYTHHKA);

¢ o0ydeHHe C IOMOILUBI) KOMIBIOTEPOB (9JIEKTPOHHEE Y4eOHUKH,

KOMIBIOTEPHBIE TpeHAMXEDLI, NACTAHODHOHHOE OO0ydenme uepes Hu-

TepHeT),

OcraHoBEMCS HA HEKOTOPEIX MHOOPMAIHOHHEIX TeXHOJOIHAX 6o-
Nee nmogpobHO.

ITpumepom ACY MOXKeT CHYXHTL CHUCTEMA, IIpeJHASHAUYEHHAA NJIA
aproMaTuzanun padoTel pecropaneB. Ha paGourx Mecrax GapMeHOR,
OPUIHAHTOB, MEHEAMKEPOB M AAMHHHCTPATOPOR VCTAHOBJIEHEI IIepco-
HaJbHbleé KOMOBIOTEpPHl, CEBAZAHHEIC B €AHHYIC JOKANLHYIO ceThb. Ilpn
IOJYUEHNH 3aKasa MEGOPMaHMA 0 HEM cpasy nepezaérca B 0asy NaH-
HBIX H paclevyaThHIBAETCA HA IPHHTEpax, YCTAHOBJEHHEIX Ha HKYXHE.

B IpOMEHIIINEHHOCTH OIHPOKO HCOOAB3YIOTCH ABTOMATHIHPOBAH-
HBI¢ CHCTEeMEl YODPaRJeHHA TexHONOrHUYecKumMHM mnpomeccaMu (ACY
TII). IIpeacrapum cebe opraHM3anuic, KOTOpaA OTBedaeT 3a pabory
HeCKOJBKHX AN3eJb-TeHEePATOPOB, PACIIOIOMKEHHBIX B PASHBEIX MeCTaX.
Kasaeid reHepaTop CBAzaH ¢ YIPABJIAOINM KOMIBIOTEPOM, KOTODHIN
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cofupaer MHbopManuio o paboTe YCTAHOBEH H ueperaér ee (o Ka-
GenpbHON JAHMEHE HIH 4Yepes PagHOMOIeM) B IeHTDAJALHBIN oduc, Tie
3a 00CTAHOBKOH cleAHT JgucneTyed. B ciayuae HeoOXOZHMOCTH JHC-
neTuep nepeiaér oOpaTHO KOMaHAY Ha MSMeHeHHe pexuma padoThl
TeHepaTopa MJIH IPHEHMAET peIDeHHe O BhIes/e PeMOERTHOH Gpmraasbl.

CoBpeMeHHBIN HHMKEHED I8 MOATOTOBKH depTeiKeil He HCIOAB3YET
TPAgHIIMOHHAEIE HHCTPYMEHTHI: KYJIbMAH, JHHEHKY, Jekajia, NepbA.
Bcé genmaeTcs HA KOMIBIOTEPE B CHCTEMAX ABTOMATHZHPOEAHHOTO
npeekTupoeanuda. Bee CAIIP ucnoab3yioT BeKTOpHOEe KOZMPOBAaHHE
uaobpaskenuii. Haubonmee M3BeCTHBI CHCTEMBI:

¢ AutoCAD — caMas nmomyjdapHas CHCTEMA ABTOMATHIMPOBAHHOIO
OpPpOEKTHPOBAHKS H YeDUCHHA;

e ArchiCAD — pns npoeKTHpOBaHMs 3AAHWUHA, JaHIIIAMTOE H Me-
Deamn;

¢ OrCAD — asd NpoeKTHPOBAHUA SJIEKTPOHHEBIX CXEM;

e KOMIIAC — oreuecrBerHasa CAIIP, nossoaaAmmas oQopMIATH

YEPTEKY B COOTBETCTEHMU ¢ POCCHICKMMHI CTAHAAPTAMH,

T'eonrdopmannonnsie cuereMH (reorpadgmuyecKkne HEOOPMALDNOH-
uete cucreMbl, 'HC) — 3T0 HHCTPpYMEHTHI AJA PaBoTH ¢ IEDPORLI-
MH KapraMp, OHH MOryT CTPOMTBCS HA OCHOBE KaApPT B BEKTOPHOM
dopMaTe HAM COYTHUKOBEIX CHUMKOB MOBepXHOoCTH 3eMmam. Ha oc-
HOBHOH cJIOH HAKJIAABLIBAIOTCA DACTPOBEIE H BEeKTOPHBEIE CJIOH € JO-
NOJHATEeNBHOI mMAGOpManueii: JOPOrH, ropoja M IOCEIKH, YJIWIEI,
apyrue 00perTHl. C momombie I'MC mMOMHO HSMEDHTH DACCTOAHUE
MeX Ay TOYKAMH, MPOJOMKHTE MAPIIPYT MO CYIIECTBYIONINM AOPOTAM,
U Ja)Ke TOCMOTPETh, K&K BEINIALAT YJIHNLE HEKOTOPHEIX KPYNHEIX
TOPOAOB — 3TO IOSBOJAIOT cAeaarThk cepbHchl Amzexc.llamopamMu 1
Google Street View,

HedopMallHOHHEBIe TEXHOJOTHH COTKPBIBAIOT DOJBIIHE BOIMOMHOC-
TH AN o6ydeHus. JIECKTPOHHEIE YUeOHHKH TO3BOJAIOT, B OTJHYHE OT
OYMasKHEIX, HCIOJBIOBATE MyAbmumeduiiMbie TEXHOJOTHH: 3BYK, BH-
feo, aEEManui. OHHE CTAHOBATCA HWHTEPAKTUBHBIMH, T. €. YUAITHACH
MOJKET HCHOJNB30BATh MX KAK TPEHAMEDHI, BBEINOAHAA safanma, Hexo-
Topble O0y9AIOHEe IPOTPAMMEL CTPOAT MOAEAb KOHKPETHOTC YYEHHKa
H BHIOMPAIOT «MapmIpyT», OOTHMAJILHEIN MMEHHO AJNA HEro.

C paaeutueM HHTepHeTa CTANO0 BOSMOKHEIM MHUCTAHOHOHHOE 00Y-
genne. Ha cepBepe BRIKJAALIBAIOTCA VUe0OHBIe MATEpPHANRI M NpaK-
THYeCKHe 3amaHmA. ['pynue ygammpxced BeIeaseTcda IpenofaBaTeb
(mubomop), v HKOTOPOTO OHU MOTYT CRBOGOSHC KOHCYJILTHUPOBATHCH,
HCTMONML3YA HJIEKTPOHHYIO MOYTY, UATBEI ¥ Ap. Bee mpofieMBl MOMKHO
obcyauTL ¢ OAHOKYPCHUKAMHE Ha (opyme. C mOMOINEI0 TAKOH CHCTEMEI
MOKHO OCBAMBATH KYPC VHHUEEPCHTETA, He BRIXOAA U3 goma (HYXKeH
TONBKO AocTynl B HHTepHeT).
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MCﬂOﬂb3y91 AONONTHUTENIbHbIE NCTOYHUKU, BbIACHUTE, OT KaKOro UHOCTpPAH-
HOro cJsioBa npouv3ouio C/NOBO «TbHOTOP».

JINsT OCBOEHHUS CJIOKHOM TEeXHHKH WCIOJb3YIOT KOMIIBIOTEPHBIE
TpeHaxéppl. OHM HEOOXOAMMBI IJA OOyUYEeHHs MmepcoHaja B TeX CJy-
yasgxX, Korga omunbka mpu paboTe ¢ peasbHBIM OOBEKTOM MOJYKET IIpH-
BECTH K TSKEIBIM mocjeAcTBuAM. OueHb BajyKHBI TPEHAMKEPBI IJIA
o0y4yeHHus JETUYMKOB M CYHOBOAWTEJIEH, OHM IIO3BOJISIOT OTPaboTaThb
OeicTBUSI B Pa3HOOOPA3HBIX ABAPUMHBIX CHTyaluaX. 4dacTo TpeHa-
JKEPHI MMPHUMEHSAIOTCSA B CBA3KE C peasibHOM ammaparypoi? (pme. 7.13).

Tpenaxép ansa odyueHusA TpeHax€p nisi oOydeHUA
JIETYNKOB CcyaoBOAUTEJ I
Puc. 7.13
Ilpocreiiinne TpeHaKEPHI — 3TO KOMHIBIOTEPHBIE MI'PBI-CUMYJIATO-

PBI, MOJEJHPYIOIINEe IIOJIET caMoJieTa WJIM BOXKIEHKWEe aBTOMAIIUHBI.
OHHK CTPOSTCS Ha OCHOBE MAaTeMaTUYeCKUX MoJejei, KOTopble MpH-
OJIMKEHHO OITMCHLIBAIOT peajibHbIe OOBHEKTHI.

UndpopmaumoHHasa Kynbrypa

BospacTranue posn mHpOpMAaIMi B COBPEMEHHOM OOIIeCTBE TpeGyeT OT
KasKJaoro yejoBeKa (M OT OOILECTBa B I€JIOM) OIPENESIEHHON KYJIbTYPhI
obparteHusa ¢ uHpopMmamnueii M MHGOPMAIMOHHBIMU TEXHOJOTHUAMU,
T. €. UHGHOPMAIIMOHHOU KYJIbTYPHI.
HudopmanmuonHaa KyabTypa o0mecTBa — 3TO CIOCOOHOCTEH 00-
IecTBa:
® 3(pPEKTUBHO HCIOJH30BATh MH(POPMAIIMOHHbIE PECYPCHI M CpeACTBa
obmeHa wmHGDOpPMAaIUE;
® IIPUMEHATH IIepefoBble NOCTH)KEHUS B 00JIacTH WHGHDOPMAIIMOHHBIX
TeXHOJIOTHH.

D dororpaduu TPEHAKEPOB IPENOCTABJIEHBl KOMHOAHUAMU «J[luHaMUKa» (WWW.

dinamika-avia.ru) u «Tpausac» (www.transas.ru).
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HadopManuoHHAA KYJIBTYpPa YeJ0BEKA — 3TO €ro yMeHHe Hce-
IOJB30BATE COEPEMEHHBIC TeXHOJOTHH AAS DelneHVd CBOHUX 3ajad,
CBASAHHBIX ¢ OoucKoM u obpaforxoii muEdopManyu. CorpeMeHHEI
YEJIOBEK MOJIMKEH YMeTh:

¢ chopMyNHPOBATE CBOK NOTpeOHOCTH B MRGOpMALMH;
® HaXOAWUTH HYKHYI0O HNHGOPDMAIIMIO, HCIIOJb3YA PASAUYHBIE HCTOU-

HHUKH;

e orOUpaTE M AHATKH3UPOBATE MHGOPMANNIo (B TOM Ulcle KOHCIEK-

TUPOBAThL, COCTABIATEL pedepaTsl);

¢ IIPEeACTABNATL MHGODMAINK B PA3HLBIX BHAAX;
¢ oDpafaTeIBaTE, MEGOPMANHIO H CO3LABATL HOBYIO HH(MoOpMaIlHIO;
* HCIOJb30BATE HHGOPMAUHIO JJA IPHHATHA PEeNIeHHi,

910 He NOPOCTO HAKHe-TO TpefoBaHMA K <«HACAILHOMY» ue-
JoBeKy. JHesmo B TOM, UTO B HOBOM HHpOpMAHMOHHOM ofnlecTee
VCHEelIHOCTh UeJOBeKA U er0 BOSMOMKHOCTL PeajH30BATH ECe CBOH
crnoco0HOCT OYIYT 3aBHCETh OT €rg YMeHWUs rpaMoTHo paGoraTth ¢
uHpoOpManIe.

JInuHoe vHdopMaLMOHHOE
NMPOCTPAHCTBO NONb3OBaTENN

Ceiiyac GOMBIIAA UACTL HAHHBLIX, HEOOXONUMMBIX YeJOBEKY, XPAHHT-
cad B IImpoBOM BUAe, HA KOMIBbIOTepax. Takue AAHEHEe 00pasymoT
JAu9HCe HHGOPMAINOHHOE NOPOCTPAHCTBO NOJAB3OBaTenda. Jlaa Toro
uTofBl YENOBEKY OBLIO JErK0 HAXOAHTHL, NODABIATE M M3MEHATH 3TH
HaHHBle, HYMHO copepmarr @x B nopaaxke. Kpome Toro, Hazo cie-
AUTH, uTOGLI AAaHHEIe He OLLMM CAYYAHHO TMOTepAHEI M K HHM He
MODJIH TOJYINTE AOCTYI OOCTOPOHEME.

Bl BHaeTe, UTO JAHHEIE B HAOJTOBPEMEHHOH NaMATA XPaHATCA
B Buge dainnos. Umena daiinor AOIEHBL I'OBOPHTE O COHeP:HAHUH
atux Gaiinor. Hanpumep, Hoewtii aiin.docx — »To HeyAZauHOEe HMs
daitna, a Cxema_dupuxmadaidocx — IBAYHTEJILHO JYYIIE.

Ha xommbloTepe 00BIYEO XpaHATCA COTHH Bammx dainos, mo-
3TOMY HX HYXKHC PACKJAABIBATE B OANKH — O0BeJHHATH BMECTE
dafine, KoTOopBle CBAZAHEI II0 KAKOMY-T0 npmsHaky. Hanpmmep, xnas
doTorpadpmil MORHO CO34aTh DanKy Pomo, B Hell — BIOXKeHHEIe
OaIKN IS KaXAore roja (MM AMd KaXXA0ro MeCTa, KOTOpPoe€ BBI
OCeTIIN).

K gmudomy WBOQOPMANHOHHOMY MIPOCTPAHCTBY OTHOCHTCH M IPO-
rpaMMHEoOe OfecnedeHue, KOTODOe BRI HCTOJNB3YeTe — OIepallHOoHHAS
CHCTEeMA, OPUKIAAHBIE TPOrpaMMEl B T. A. OIepanUMOHHYIO CHCTEMY
MOMKHO HACTPAHMEBATL <«HA CBOM BHRYC», TaK, UToOBI BaM GeLIO yA0OHO
paborare. IIpenge Bcero, BE MoOXKeTe BHIOpaTh pucyHox Pabogero
CTOJIa, Pa3MECTHTh Ha HEM APABIKH TOJABKO TeX IPOTPAMM M HOKY-
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MEHTOB, KOTODEIe BRI YACTO HCIOAB3yeTe. IIporpaMMbl, KOTOPHIMH EBH
He IOJb3YeTeCh, JyYlle VIAJHUTE C KOMILIOTEPa, YaAcTO HOCJE 3TOro
ero pabora yeROpAETCH.

Muorve monb230BATEJIH XPAHAT CBOM JAHHLIe B OOJAdHEIX Xpa-
Huaumax (Google Quck, Andexwc Juex u gp.). KoHeuno, 3To oueHB
yao6HO, BeAbk AOCTYI K HHM MOMXKHO OOJAYYHTE C JIOOOTO0 KOMIIBIO-
Tepa, AMewciiero aoctyn K Hutepumery. Cepeuc Google Horymernmut
(Google Docs) nospogaeT HeCKOABKUM ABTOPAM PEAAKTHPOBATL ONHH
AOKYMEHT, COXPAHAA BCK HCTODHIO HiMeHeHHii. B To e Bpema
HYXKHO TOMHHTE O 0e30MACHOCTH 5THX AAHHLIX! OHH XPAaHATCA HA
cepeepax B HHTepHeTe H HEHM3BECTHO, KTO MMeeT K HHM JOCTYIIL.
IlosTOMY pasMemaTh B OGJAYHLIX XPAaHHJIHIOAX CEeKpPeTHLIE AAHHEIE
Henls3d.

JAna obmenna B cerm WrTepHeT BRI MOMeETe CO3AATh CBOM Oior,
cafitT, GOpyM HAM CTPAHMUY B COLHAABHOH CETH. JITO TOXE SJIEMEHTBI
BaOlero JHYHOTO HH(PODPMAIIHOHHOTC OPOCTPAHCTEA.

Baor — sTO JHYHEIH ceTeBod NHEBHUK. SanucH (IIOCTBI) ABTO-
Pa NOABIANTCA B XPOHOJOTHYECKOM IODAAKE, MOITOMY 00T MOMKHO
HCIMOALIOBATE KAK A0CKY 00bLABIcHHUBI (JeHTY HOBOCTeil). MaTepnanm
6aora MOMKHO 00CYKIATE TIPpAMO B 6J0re — NOOJB3OBATEJIH KOMMEH-
THPYIOT OOCTBI, AETOP OTBEYAET HA KOMMEHTADHH.

Caiitom 00sIMHO HaseBaloT 00Jee NPOGPECCHOHAJBHBIN OpPOEKTD),
TAM MEHLINE JUUYHOrO0 MATePHAaaa, CTAThH CHCTeMATHIHPOBAHEI (pac-
OpepelieHsl MO pasfenam). Hacro caiit cBAsaH ¢ paboTodl aBTODA,
KOMIIAHMH HJIH ¢ KAKHAM-TO IpoeKToM (HAIIpHEMep, ¢ paspaboTkoil
IIPOrpaMMEl).

dopym — oar0 nybamuHoe ofcymOeHHE BOIPOCOB IO KAKOH-TO
remarure, Ha dopyme MomHO 00CYHAaTh, HAOPUMEP, PasBeIeHUE
XOMAYKOB WK TIPOrpaMMHpoBaHHMe poboToB.

Ha naunoil cTpaHuiue E CcOLHANBHOH €eTH MOMXHO DPa3MECTHTH
aobyie aadopMmanno: cBegeHHs o cede, Qororpadmu, 3BYKO3aIlHCH,
BHIEOPONHKH A T. I. IIpHYéM 9acTO HOJLIOBATENH CAMY 3aNOJHAIOT
nopgpobHYI0 aHKeTy O cefe, pasMelqarT JUYHBIE W CeMeliHbIe GOTO-
rpacum, KOTOPEIE OHH BpAJ JM NOKas3alu Obl IIEPBOMY BCTPEUHOMY.
Crporo roeopsi, eciIH BHE XOTHTEe BBJOKHTE B CeThb KakHe-TO (o-
TorpadHH, HY:KHO yOeAHTBCA, UTO BCe, KTO Ha HHX H300paKéH, He
BO3PayKalT HPOTHR 3TOTO.

Korza Be moifizere yverpamBarhed Ha padoTy B KAKVIO-TO KOM-
OAHWEK, BamMy CTPAHHYKY B CEeTH, cKopee Bcero, O6yayr mpocMma-
TPUBATE COTPYAHHKN cAyXOGH GesomacHocTH. BriBaeT H Tak, UTO
paCoOTHHKOB AK€ VBOJBHAKT 38 HeKOPPeKTHBIE KOMMEHTAPHH HIH
Gororpadpun.

) Jacro CYHTANT, %T0 OJOT — 3TO OOMH U3 BAACB CalTa.
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Emgé xyie, ecam BallM AaHHLIe NOOAAYT B NOJAe 3IPEHHA 30~
VMHILICHEMKOB. Hanpumep, oHH MOTYT NONLITATRCA BHRIMAHHTE JeHb-
TH ¥ BaCc MJIK V BAODIMX DPOACTBEHHUKOB. Il0osTOMY JMUHEIe AaHHEIE
(agpeca, TenedOHBI M T. II.) Jy4Ole He pPasMeIlaTk B OTKDBITOM JOO-
cTyne.

Uro ke emd yrposkaeT OezollacHooTH Hamux AaHHeIX? Ilpemcae
BCEro, BOSMOXKHEL ¢00M anmapaTyphl: OTKJIIOUcHHEe THUTAHHA, IOBpe-
s IaeHwe HocHTeneil aaHHBIX. IIpH TOM Bce JAHHBIE HA JKECTKOM AH-
CKe HAH (AII-HaAKOIIATEIe MOLYT HOTEPATBCA. 1109TOMY HeoOXOIMMO
AEeMATh Pe3epPBHOE KOMHPOBAHHE — COZAABATh KOUHHM BAMKHBIX AAHHABIX
B HECKOJBKHX DASHBIX MECTaX, HADpHMeD Ha JAPYroM KOMOBIOTEpEe,
HA ONTHYECKHX AHUCKAX, «(ABIIKAX», NEPEHOCHRIX MECTKHX AUCKAX,
HJIHN B OOJIaKe.

ITonb30BaTENE MOKET IIOTEDATE AAHHLIE IIC CBOeil BHHE, HATIPHMED
no omubKe YAAAHTE GalJbl HIAX COXPAHHTL HCHOPUEHHYIO BEpCHIO
daiina BMecTO NOPABHARHOH IO TeM Ke HMEHEeM,

IIpn yeTaHoEKe HeJIHIIEHZWOHHLIX IIPOTPAMM HA KOMILIOTED MO-
JKeT IPOHHKHYTL BPeAOHOCHAA IPOTPAMMA, KOTOPAA NOIBOJHT KOMY-
TO YOPABJAATE BAalIMM KOMIBIOTEpOM uepe3 HHTepHerT.

HagkoHell, 04eHbP OIACHLHI BHEIIHHEe ATAKH H3 HETepHeTa CO CTO-
POHBI IIPOTPAMM, KOTODEIE MBITAIOTCH Y¥SHATE BAIIA HOAPMIM K cai-
TaM, JaHHLIe DaHKOBCKHX Kaprouek m T, 0, AfcomorHofl samursl or
TAKMX ATAK HeT {KpoMe KAK OTKJIOUHTL HuTepHeT!), HO BO MHOT'HX
CAy4adX CAMHEIX IIPOCTEIX MEep OKA3HIBAETCA AOCTATOYHO:

® VCHOAR3YHATE AHTHBHPYCHYI0 HPOrpaMMY-MOHUTOD, KOTOpPaA IO-
CTOAHHO HAXOAUTCH B MAMATH H OTCJICKHBAST IIOAO3PHTEJIRHYIO
AKTHBHOCTE APYCHX IIPOrpaMm:

e He OTKPHIBaiiTe 2JMeKTPOHHBIC IIMChMA OT HEM3BECTHLIX IIOJAL3G-
BaTesiell, Ges TeMwl coobuieHMA MIE Oe3 TeKcTa; He 3aOycKaiiTe
datfinpl-TPHIOKEHEA K HHM;

® He OTeRevaiiTe Ha NHMCHMA-CHAM;

¢ MPUIYMBIBAHTE CHOKHBIE IIAPOJM: He MeHee 6—8 cHMEBOJIOB, BRIIIO-
9ad IPONHCHRIE H CTPOYHBIE OYKBHI M IIH(]DLI.

AnexkTpoHHan undposaa nognuce (ISLN)

C naBHHX BpeMEH AJA TOrC, UTOOHI YCTAHOBUTE ABTOPCTBO GyMaK-
HOrO AOKYMEHTa, OPOBEPANN CTOAINHE HA HEM HOAONCE M IEeYaTh.
B coBpemeHHOM Mupe Bcé uame 00MeH JOKYMEHTAMH MEKIY JIOAb-
MW H OPraHusaludaMH OPOHCXOJHT B RJIEKTPOHHOM BHae. IIpH 2TOM
IpOBEPHUTL ABTOPCTBO JAOCTATOYHO CJAOMKHO: H300paKeHHe IOAONCH
H OEeYATH HA OTCKAHHPOBAHHOM H300paKeHMHW MoXeT OrITE IOJ-
Zenanol Pemurs: Ty npobleMy yIaloch ¢ IOMOIILIO0 DAEKTPOHHOH

nudpporoll DOATIHCH.
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daexTporHaa mudgposas mogmick (SIIII) — sTo HaAGOp CHMBOJOB, 0
KOTOPHIA TIOJAYUEeH B PE3yAbTATe NIMAPOBAHHA COOOIIEHHA C IIO-
MOIIBI0 JUYHOIO CEKPETHOIO KJIIOYA OTIPABHTENN,

OcoberHocTs anropuTMa mudbposanus IIIII coctouT B TOM, UTO
coofmeEre mndpyercsa OZHAM KJIIOUOM (CEKPETHLIM, KOTOPBIH 3HaeT
TONBKO OTIPABUTENE), 4 PACIINPPOBBIBAETCS — APYTHEM, OTKPBITHIM,
KoTopHIH 3HawT Bee, Taxoe mubpoBaHMe HASHBAETCA ACHMMETpPHY-
HEBIM.

CrnenmankHbBIe VAOCTOBEPSAIOIIHE IeHTpPHI, YECTHOCTh KOTOPHIX
He BERIGHIBAET COMHEHHKsd, BBHIIAIOT cepTH(HKAT Ha 3HIeKTPOHHVIO
OOANHACE — AOKYMEeHT, NOOATBepKIAIOLINII, YTO OTKPBITHIH KIKOU
AEeHCTBUTEJIBHO NPHUHAJIEHKHAT OPraHWUIaIUH HAAH YacTHOMY JINIY.
CBOi1 cekperHHMHU KIW0Y BAajesell cepTudHKaTa HoJKeH XpaHWUTH
B TafiHe.

Hrak, oTnpaBATEeNb BMeCTe ¢ HCXOAHBIM COODINEHHeM NepelaéT
3JeKTPOHEYH HUIPOBYK HOAOKCE — TaKoe e coollmeHHe, 3ammd-
POBaHHOE ¢ IIOMONILIC CRBOETO CeKpPeTHOrO KIKYa. Iloaygarens pac-
MAPPOBHIEAST TUGPOBYI MOANKMCE ¢ TNOMOINBE) OTKPEITOTO KJIKUA,
BEcnan oHa coBlala ¢ He3aIIN(POBAHHLIM COOBIIEHHEM, MOMKHO OBITH
VBEDEHHBIM, YTQ €ro OTIOPABMI TOT UYelOBE€K, KOTOpPLIA 3HAET ce-
EpeTHHIH K04, Ecau coobmiedare OpLI0O H3MEHEHO OpH Iepegade,
OHO Hg COBHaAET ¢ pacmmu(pporarHON NudpoBOil mognuckio. Tak Kak
coolmieHe MOXeT OLITh OYeHL AMHHHBIM, A CORpPANEHHS 06BEMA
ImepeAaBAECMEIX JAHHBLIX Hallle Beero mudpyercs He Beé coobmenme,
4 TONBKO €ro KOHTDONBHAA CYMMA, SABMCAINAS OT BeeX OHTOR co-
O0IeHHA.

SmerTpoHHAS mMOgOHCh B PoccHH HcnoassyercAa npu oOmeHe IHG-
DPOBEIMH JOKYMEHTAMU MERAY OyXraaTepumaMu npeanpuaTai, OaH-
kamMa, IlencnonnbsiM GOHAOM, TOPTOBHEIMHM OPTAHH3ATHAMU, CYAAMHU,
Cornacro PDegepansHoMy sakony «006 saexTpoHHOH DOANHCH», HICKT-
POHHBIH JOKYMEHT, NOANNCAHHAIH 3JeKTPOHHOH UMdpoBoil moammuckio,
NPUSHAETCA DABHOSHAYHBIM OyMa’KHOMY JAOKYMEHTY, NOAINCAHHOMY
cOOCTREHHODYYHOM MOAIINCHIO,

UndopmaumoHHana 3TUKA U Npaso

Ilouare «uEQOPMATHUOHHAS KYJABTYPA» BEKJIIOYAET B cebA HTHUYHOE
NMoBeAeHMe MPH HCOoAb30BAHMEA uHboOpManmm, HesTHYHO NOZaBAATE
BRICKAZBIBAHAS IPYTHUX, HaXKe eCclH 3TC NMPOTHBOPEYUT BAIIUM YOEHK-
zeanAaM., HesTnuHo O6€COOKOHTE APYTUX M yrpoKaTh uM. IIpm Boas-
HUKHOBEHHN KOH(DARKTOB HYXHO IPHMEHHTL BCEe BOSMOJKHBIE MephI,
4YTo6bl pemvTh npodaemy 6Gez OOpalleHHs B CY.
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HepTH4YHO pacOpOCTPaHATL BLICKASBIBAHHA, N300paskeHHs MHIIH
MHeHHA Apyrux ©Oes MXx corgacudA. EciIH BH XOTHTe pasMecTHTE B
obmem gocryne (Hanpumep, B CONUAALHOU ceTH) WHOOPMAIMIO, Ka-
CAOIIVIOCA HACTHOH XHIHKH Apyrux Jdwoaelt (bororpadbumn, TuauRYIO
IEePENNCKY), CAEeAVeT CIIPOCHTL MX paspelleHusd.

Muorue maTepHaJbl, pasMelléHHble B HHTepHeTe, OXpaHAOTCS
3axkoHAMH 00 ABTOpPCKMX Ipapax. IlosToMy 9TH MaTepHaNbl HeJE3:
B3ATH M HCOOJB30BATH «IIPOCTO TAK», Kak cBoé, Ecam BH BRJIOYA-
ere KAKYVIO-TO WHOOpPMANHID (TEeKCT, KAPTHHKY) B yueOHyo padory
(Eanpumep, pedepart), HeobxoguMo 00A3ATENLHO NPHMBECTH CCHLAKY
Ha caiiT, Tae BBl €€ B3ANN. B HeKOTOPHX CIY4YaAX, HAIPUMep IpH
KeTaHHH HCIOALIOBATE YYHOH PHCYHOK HJIH TeKCT HAa CBOEM caiiTe
WIM B MEYATHOM HIAAHWY, HYMHO NOAYIHTE NHMCBbMEHHOE COrJacHe
aBTOpA.

HenonbzoBaHue UyKOTO Marepuaia 6es CCHBIAKH (T. e. dakTHiec-
KH IPHNCBO€HHE YYHHX pesyJLTATOB) HashIBaerca maarHatoMm. Ecian
6yzmer NOKA3aHO, YTO BTHM ABTOPY IPHYMHEH KDPYIHEIN MaTepHAIL-
Enii ymep6 (6omee 50 TeIC. pydiell), HaUMHAaeT AeHCTBOBATL ¥ IOJIOB-
"Il rozerc (VK P®, cratha 146), npenycMaTpHBaIOHi AeHERHBIH
mrpad, MCIPAaBUTENsHEIe PAbOTHI WM gake apecT Ha& c¢pok mo 6 me-

CcANEeB.
HenpagomepHuIii gocTyn K uyxoidl nEGopManumn («B3JIOM» CATOB,
NOYTOBHIX AINHKOB, JHYHEIX CTPAHHYEK) — 3TO YIOJOBHOE NIPECTYII-

JeHWE, KOTOpOe HAaKassBaeTcd JUmeHWeM cBoDOABI HA CPOK g0 5
ader (VK P&, cratea 272), To xme camoe OTHOCHTCA H K CO3AAHIIO,
HCIONB30BAHNI0 [ PACIPOCTPAHEHNIO BPEJOHOCHBIX KOMIILIOTEPHEIX
nporpamm (VK P®, crares 273, go 7 ner nIuoieHHsa cBOOOIEI).

C ogHOH CTOPOHEI, PASBHTHE KOMILIOTEPHOH TeXHHKH U KOMMY-
HHKAOVOHHEIX TeXHOJOIHWI NpegOoCTABAAST INHPOKME BOZMOMKHOCTH H
{xasyoryioca) nosuymo ceoboay. C apyroil cTopoHEI, B MHGOPMAIHOH-
HOM ODIIeCTBE IPOAOIDKAIOT ZeilCTBOBATL BCe HOPMEI IIpABA H MOPAJIH,
KOTOPEIe BHPa0OTaN0 YeJOBEYeCTBO 3a CBOI HMCTODHIO.

Cranpaprtel B cdepe UHPOPMALMOHHBIX TEXHONOINMIA

B coBpemMeHHOM oOIIecTBe BAMKHYIO POJb HTPAIOT CTAHTAPTHI.

0 Cramgapr — »T0 HOPMATHBHHEIH AOKYMEHT, B KOTOPOM onpezeJie-
HB TPefOBAHHA K HEKOTOPOMY O0BERTY HJIH NPOIECCY.

HagpaitTe npegcraBuM cebe, UTO HMHKAKHX CTAHIADPTOB HeT. ITO
3HAUHT, HATIPHMMep, UTO BCe JJeKTpHUecKHe JAMIOOYKH MOTYT HMETh
PAZNAYARNA gUaMeTp peshORl, M JIAMIIOYKA OOHOH (GpHPMBI He IOZOHIET
K CBETILUILHHKY APyrod. MOEMTODE AJd KOMOBIOTEPOR PasHEIX $HpM
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6ynyT B 9TOM CJIy4Yae HMeTh PasHEIE pPasbéMbl M COeAHHUTCILHEBIC
rabemn,

Yrobel He 6mLIC TaKkoii Hepazbepuxu, BBOAAT craHzapThl. Hanpu-
Mep, cnocod SalHCH YHCENI B JIeCATHYIHOH CHCTeMe CUHCIeHHda u aida-
BHTHI PAasIAYHEIX ASHIKOB — 9TO CTAHAAPTH AOKOMOBIOTEDPHOR BIIOXH,
B obnactm coBpeMeHHEIX HHGOPMAUHOHHBIX TEeXHOJOIHH CYIIECTBYIOT
CTAHZAPTH HA:

® NCOOJNL3OBAHME TeXHHYECKHX TePMNHOE (OHM ONpEeAesAIoT 3Hade-
BEHE€ Ka)KAOr0 TepMHEHA);

s pagpéMbl (1A xalesell DWTAHKA, AJA BHASOCHATHANOB WU ID.);

® BEAHYVHLI HANPAKCHWS H CHIB TOKA, KOTOPEC MOJAIOTCH HA pas-

JUYHBIE YCTpCiCTBA KOMIILIOTEPA;

* NPOTOKOALI O0OMeHA NAHHEIMHE (HAaOpHMep, Aasa ceTH Huorepuer

HenoJabayerea ceMmeiicreo nporoxoaok TCP/IP);

* ASEIKY OPOrpaMMHEDPOBAHHSA;
¢ ohopMIcHHE TOKYMEHTAIHKA M MHOTrOe ApYyTroe.

IIpotdeccronansube CTAHZAPTHI OOpEeleNdal0oT TpeGoBanma K pabot-
HHKAM PAZHEIX OpodeccHuii (IporpaMMUCTY, CHCTEMHOMY AXMHHICTDA-
TODY, TeCTHPOBILIWKY, TEXHHYECKOMY IIHCATENID H T. A.).

Paspaforroll MeXAYEAPOIHBIX CTAHIAPTOB B obGnacT mHbODMA-
IHOHHBIX TEXHOJOTHH zaEuMaTcs MemayHapoAHAA OpPraHA3AINA
no craugaptusamuy (ISO) u MemxgyHapoaHas 2JIeKTPOTEXHHYECKAS
Komuccusa (MIK).

IlpaMep yCHemEBOrQ OpHMeHEHEHd CTAHZADTOB — OTKPRITAd ap-
XATEKTYpa KOMIOBHTEpPOB, KOTOPYI0 npeancxmia ¢upma IBM B roH-
oe XX mera., Osa OonyOINKOBAJA BCe CTAHIADTEI, HEOOXOAHUMEIE IJIA
OOAKIIUCHHA K KOMOLIOTEDY HOBBIX VCTPOHCTEB, TAK uTO Ji0oHoH Mor
paspafoTaTh HOBOe VCTPOMCTBO MIH OporpaMMHoe odecnederie Oes
OOKYOKH JIHIEHSHHA. 3TO OpHBe0 K CGOJBLIIOMY YCIEXy CepHH Iep-
COHAJBHEIX KomnbioTepoB IBM PC.

BriBOALI

» HudopmanmonBoe oBIIECTBO — 2TO TaKasa CTYIEHb PA3BUTHS IIH-
BHIHABAIIKK, HA KOTOPOH IJIABHBIMH IIPOAYKTAMH IPOH3BOACTBA
CTAHOBATCH HMHEGQOPMAODVA W 3IHAHWA,

s HMndopManonhble TEXHOJOTHE — 3TC TeXHOJOTHH, CBA3AHHEIE C
HCOOJLEOBAHNEM KOMOLIOTEDOB A XpaHeHHs, oOpaborkm, nepe-
Aa9y, BalIHThI, HEQOpPMAIINH.

¢ Crappapr — 95T0 HOPMATHBHLIE TOKYMEHT, B KOTOPOM oHperelie-
HBl TPeGOBAEHA K HEKOTODOMY OOBEKTY HAH OPOLIECCY.

Hapucyiite B TeTpagy WHTENNEKT-KapTy 3Toro naparpada.




UHdopmaTuka U obecTso

€) Bonpocu u3sanaHus

1.

2.

9.

Yem unadopManmoaHoe oBIMECTBO OTAUYSETCA OT MHAVCTPHANILHO-
ro?

HasoBnTe HeraTHBHHE IIOCIEZCTBEA HI(opMaTHIAOUM oOIIeCTBA.
Kar, Ha Bam B3raam, ¢ HEMH MOMHO Boporhea?

Kaxne HOBBIe BOZMOMKHOCTH IJsI 0OYUYeHHs NMOABIAIOTCA B HHGOD-
MamuoHHOM o0IecTBe? BuauTe MM BEI KaKkMe-HUOVAL HETATHBHEIE
CTOPOHEL B KOMOBIOTEPHOM o0yuenmuu?

Bepuo nm, yro mudopMannoHHAA KYJALTYpa H KOMOBIOTEDHAS I'Da-
MOTHOCTE — 93TO OJHO M To Me? ObocHyiiTe ¢BOI OTBeT,

Ha Kaxux VyCHIOBHAX MOMHO HCHOAL30BATE HHGOpMAIHIo, Haii-
BeHHYI0 B ceTu HHTepHET?

Yro Taxoe aTHMYHOe HoBefenue B HurepHere?

Kaxue zpeiicTBus, cBASAHHBIE ¢ HHGOPMANHOHHBIMHA TeXHOJOTHA-
MH, ABJIATCA YTOJNOBHEIMH IIDECTYILJIEHHAME?

ObBAacHUTE, 3a4eM HYMKHBI CTAHRAPTH B ob0gacTH MEGODMATTHOH-
HBIX TEXHOMOTHMH.

BreinosHNHTE MO YXKaZAHHIO VUUTENA 3alanusa B paboueil TeTpaizH.

A MoaroroebTe cOO0LLEeHNE

a)
6)
B)
r)

«Angopnaruzanusa ofIecTBa: ILIIOCEI M MHHYCEI»
«JIucrarnuonHoe ofydeHHE»

«KoMIbloTepHbie TPeHAMEDHI»

«Cramzaprnr B 001acTH MHGOPMAIUOHHLIX TEXHOJMOTHI»

B 920P«krnase 7 us Eaunoi konnexumn uudposmix
obGpasoBaTrenbHbiX pecypcos {school-collection.edu.ru)

Heropus cpegers 06paborru madopManumn
Heropusa cpefeTs nepegady MHDOPMATHT
Heropusa cpefcTs XpaHeHMA HHGOpMATTMH
ITorkonenna SBM: moxonenue I
ITokoaenuna SBM: moxonenme II
Iloxomenna OBM: moxonenwme 111
Iloxonerna 9BM: moxonenwme IV
MuoronpolieccopHasi apXUTEKTYDa
MuoroagepHuIt polreccop

KoMnoeloTep 1 yopapaeHHe

JInEelHEIEe AJrOPHTME YIPABIEHHA




NHdopMaumoHHoe oblecTeo

Hennneiigrle ajJropATME YOPARJICHNA

BapoxaeAne H NpesMeT KHOEPHETUKHA

Briuncomremsnniit Goproroit oqudporoit xoMmuexc <Aprox-16»
HeycToftunBOCTE BHYTPH HAC

MugopManmsa B 4YeJOBENECKOM OOINecTBE — HOBOCTHAA HHMPOPMAIHS
HuadopMarnnoansie NpecTyOJIeHnda M HEGopMaIUoOHHAA 0e3omacHOCTh
Meprl obecneuennsa HEGOPMAONOHHON De30IaCHOCTH

BupryanrpHele H PeasiLHBIE




OrMNMABJNEHUE

OT ABTOPOB. . . . . . . i i it sttt s ittt e e e e nas 3
Maea 1. KOMRBIOTEPHBIE CETHU. . . . .+ « ¢+ t o s o 0 o 2 o o s s 7
§ 1. Kax pafoTaeT KOMILIOTEPHAS CETBT . . . « « v v v 4 o o« 7
§ 2. CTPDYKRTYDEBI CETEI . . . .« & & ¢ v v v 4 o v v e v st ta e a 12
§ 3. JIOKANBHBIE CETH . . . « + 4 & v « 4 2 o o+ s 8 o o 6 4 s s o 15
§ 4. 'nob6anbHas cetb HATEDHET . . . . .« ¢ v v v o v v v v o 21
§ 5. CayxOBI MHTEPHETA . « © &« v 4 ¢ 4 4 o 2« v 4 s v a s o 27
§ 6. Beb-CalITBl . . .« v v ¢t ¢ v 4 v 4 4 bt et e e e e e 39
§ 7. Habix HTML . . . . . i i i it i ettt t i e v s 45
Maea 2. MaTeMaTM4eCKas NOTMKA . . . . . . . . ¢ v v v s v s a 56
§ 8. JIOPHMEA U HKOMIBIOTEDEL . . v » + « = o v = v v = v v o v o » 56
§ 9. JIOPHUYECKUE DIEMEHTBL . + o « » « + « « » « « + o s v o v o+ = 64
§ 10. OpyrHe JOTHYECKHNE OHMEPATIHH . « « « « « « « v + o o « » 67
§ 11. JloTHYeCKHE BEIPAMKEHHEA & & + « « « v » « « v o s v o =« = 72
§ 12, MHOMKECTBA M JIOPHEKA. + + « + + s + o v s o o s s v o s o s 84
Fnasa 3. MoAenMpPOBAHME, . . . . . . . . .t v v i v vt v b o n v 95
§ 13. Mogenu ¥ MORENVPOBAHME . + « v « v v « « v « o v o s o o 95
§ 14. MaTeMaTHYECKOE MOAEJIHUDPOBAHHUE . . . . + o + + + & + & 102
§ 15. Tabauunpie Mogeau. duarpaMMEBL . . . . . « « o + « « , 111
§ 16, CIMCKHE H JEPEBBA . . o + v v « o o o = 4« o = o o v+ + « 117
§ 17. Tpahbl . . . . . v i i e e s e e e e e e e e e e e 127
§ 18, UrpoBBI€ CTPATEIHM . . 2 + + v « = » o v « o v o o v o + « 138
Maea 4. NMPOrPaMMUPOBAHME . . . . . . . v v v v s v o o v s v s 146
§ 19, CUMBOABHBIE CTPOKH .+ « + « « « « » « ¢ o o s 2 « » « + « 146
§ 20, O6PABOTKA MACCHBOR . . + + « « « » « v « « v s o s « + « 155
§ 21. Marpuipl (IBYMEPHBIE MACCHBBI) » « « « « + + « » « + « 162
§ 22. CHoMHOCTD AJMTOPHTMOB .+ + « « = + + ¢ ¢ o o v o s « + « 166
§ 23. Kax paspaGaTsIBarOT TPOrpaMMHE? . . . . . . . . . . . 174
§ 24. TIPDOLEBOYDBI. + « « « + v+ v+ o o 2 s s « o s s ¢ e 2 o 2 o 180
§ 25, MYHEIHME . » + v v @ v v ¢ v o o v s o o o v s v n e v e 189




OrnasneHue -

Maea 5. BNOKTPOHHLIG TadbnMubl . . . . . . . . . .« v v v v ., 199
§ 26. YCIOBHBIC BRIGHCHEHHA . + « +» + o o s o s = s o s s o + s 199
§ 27. O6paborra SonpmAX MACCHBOB BAHHBIX . ., . ., . . ., . 205
§ 28, YHCHCHHABIE METOHBL. » + + « = = o = « = = = o = o « o » « 210
§ 20, OUTHMHEBAIIAA . « - « + ¢ v v o v o o s o s o v s o s oo e 217
fnaea 6. Basbl OaHHBIX . . . . . . . v v v v o v s v s v s s s o v 223
§ 30. HHGOPMATHOHHBIE CHCTEMBL « » « « « « » « » « + « « + & 223
§ 31, TabMHUITEL . . . & v v v v e v e e v v e et m e s o v e e 228
§ 32. PaGora ¢ GasOH HAHHBIX . « « « v « s ¢ = o v o v o o + s 234
§ 33. BaOPOCHL . . . . v v e e e e e e e e e e e e e 240
§ 34. MBoroTabaugHbIe OARBI HAHHBIX . « « « « « o « + « « + « 246
Maea 7. WudpopmaTuka M oBwiecTBo . . . . . . . . . . . v o .. 254
§ 35. Heropua ¥ nepcneKTHBEI PASBHTHA KOMNBIOTEPOER . . 254
§ 36. HHpopMADMA H VIPABIEHHE. . + « o « « + s+ o s + o « & 2656
§ 37. HMHQOPMANMOHHOE OGIIECTBO « « « « « v « « v « » » o « » 273

287



Yuetnoe uadanue
Houaaros Koacrarruy KOpeesna

Epemun Esreunit Arexcanaposuda

HHOOPMATHEA
9 knace

Benymuai pegakTop O. Horexwaesa
Beayimue meronuctrl H. Cpemencican, H. X robvicmosa
Xynomunx H. Hosan
TexHuveckuil peaartop E. Jenwxosa
KoppexTop E. Kaumuna
KomneorepHaa eepeTka: E. Noaydoen

Hoanrcatno B negars 28.02.17. ®opmar T0x100/16. ¥ea. meu. a. 23,4
Tupa 3000 oxa. 3aras Ne m4311.

000 «BHHOM. JTaGopaTopna aHAHMT»
127473, Mockea, ya. Kpacuonponerapckan, . 16, crp. 1,
Ten. (495)181-5344, e-mail: binom@Lbz.ru
http://www.Lbz.ru, http: //metodist.Lbz.ru

OrnegaTaHo B pEIHANe «CMONeHCHMA Nommrpadadeckail KOMOHHEAT »
0AO «HzgaTenseTeo « BHcIag mxoaas. 214020, r. CMmoneHck, yi1. CMonsaEHHEOBS, 1
Tea.: +7 (4812) 31-11-96. ®arc: +7 (4812) 31-31-70
E-mail: spk@smolpk.ru hitp://werw.smolpk.ru



