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BeepgeHue

Hayune nmepsywo uacth Kypca «HMuadopmarura u HEKT», Bu
OCBOHJIM JIMNIE HEKOTOPEIE PASACNE 5TOH GOABIIOH HAYIHOR H
OpPHKJATHOM ob6nacTu. JaHHLA yie0HUEK MORHAKOMHT Bac C HO-
BHEIMH DA3AeIaMH OPEAMETA, IOMOXKeT OpHOOPEeCcTH HOBLIE HABHI-
KH NCOOJIB30BAHNA HRGPOPMATAOHHO-KOMMYHHKAAOHEHBIX TeX~
HOJIOTHIA.

B sT0M yue6HOM MOAY BH DO3HAKOMUTECE C KOMObIOTEPHBIMHA
CeTSIMU, KOTOPHE HCOOJb3YVIOTCA NLJIA DepeaaTH HaEdOopMALIAR.
Texuonorun paboTe ¢ HHGOpMANAEA B KOMOBIOTEPHEX CETAX
HASHIBAIOTCHA KOMMYHHKAIIHOHHEIMHE TeXHOJOTHAMHE. B pe3yan-
Tare BAM B DOJHOH Mepe CTAHET HOHATHBIM CMBIC/I TEPMMHA
<« FEGOPMAIIMOHHO-KOMMYHHKATHOHHEIE TeXHooran» — HKT,

QueHb BAKHBIM OPIUIOKEHAEM KOMOBIOTEPHOI TEXHAKA AB-
Asiercsa AHGOPMANNOHEHOE MOogeanpoBanue. CKOPo BE y3HAeTe,
9TO TAKOE MOZENb, KAK HA KOMIBIOTEDE CO3RAIOTCA H JUIS 4ero
HMCIIONB3YIOTCH HHPODMAHOHHEIEC MOAENH, Kakue cpeacTea UKT
NIPMMEHAIOTCH A1 HHGQOPMAOAOHHONO MOAEIHPOBARKR. B uyncio
TAKUX CPEACTB BXOAAT CHCTEMEl VOPABJCHHMA 6asaMM JAHHBIX
(C¥B]} u Tabxmunrie noponeccopsl. C nomomeio CYB] HA ROM-
OBIOTEPE CO3FAIOTCA HEPOPMAIMOHHEIE XPAHHJIHILA, KOTOPHIE
HBASHIBAIOTCA 6a3a3MHM AaHHRIX, Ta0AWuHBIE OPOOECCOPRI IpUMe-
HAIOTCA UIA OPTaHMSAIHH BRYUCICHME B BIICKTPOHHEIX Ta{au-
nax. Ec)m Takne BEIMHCIEHHA OTHOCATCH K KAKOMY-TO PEAJILHO-
MY OPOLOECCY, TO MOYKHO MOBODHTE O TOM, UTO B 3JIEKTDOKHERIX Ta0-
JHOAX PeANHIOBAHA MATEMATHICCKAS MOJETIh 9TOTO IIPOLECCA.

¥rupasrenrae — eine ogHa JOIMIHPHAA 06NACTE HCMOAB30BAHIA
KOMIBIOTEPOB. C moMOLIEI0 KOMIBIOTEPOB YOPABIAIOT CAMOJIETA-
MH, DAKEeTAMH, OPOMBIOLICHHHIMHA YCTAHOBKAMM, OPOH3BOA-
CTBEHHEIMH KOJUIEKTHBAMHE, OTPaCIIMA 3KOHOMHKH M mp. Oxa-
BBIBAETCH, MTO ¥ TAKUX PASHOOOPa3HBIX BADMAHTOR YIPABJICHHA
ecTh obmire 3aK0HK., OHI OBIIA OTKPHITH B HayKe KHOepEeTHKe,
C OCHOBHBLIMH NOHATHAMH 3T0H HAYKH BAM IIPEACTOAT IO3HAK Q-
MUTECH.
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Besaxoe ynpabieHEHe OPOUCKOZAT IO ONpPefeIEHHHM ITPaBU-
JIAM, KOTODHE HASHBAITCS ANIOPHTMOM YIPABICHHA. AJIO-
PHTM, 3aIIACAHHEIH Ha A3LIKE IPOIPAMMAPOBAHUA, «IOHATHOM»
KOMILIOTEPY, HASKIBACTCS KOMIbICTEPHOM nporpamMmoii. B aroii
yACTH KYPCA BRI HAYYHUTECHh CTPOHTH AJTOPDMTMBEI ¥ NMCATEL HE-
CIOMCHBIE IPOTPAMMEL HA A3bIKe OporpaMMupoBanus Ilackans,

H3o0peTeHna PasANYHLIX CPEACTE X HHCTPYMEHTOR AJIA XpaHe-
Hu#A, nepeaun H obpaborkn NMEGOPMAIIMN COBEPIIANIACL € APeB-
HHX BpeMeH u o Hanmx gueil. C ucropreil Taknx maolpeTermii BH
OOSHAKOMUTECH B MOCAeAHeH rinape yaeGHUKA, MCTODHSA KOMIIBIO-
repos u KT 6eper nagaio ¢ cepeguasl XX Bera. C 5T0r0 BpeMenn
HAYMHAETCA Iponecc HHGOPMAaTHSAIHN PasIHyALIX obnacTel ne-
ATeILHOCTH JIOfAei, TPOUCXOZUT dopMupoBaHAe HEGOPMATAOH-
HO-OpHeHTHPOBaHHOrO ofinecTea. IIpobireMel HHPOPMATITHOHHOTO
ofIecTBA H3y4UAeT pasaes HHGOPMATHKH, KOTOPHIM HAZLIBASTCS
conyaapnoil MH(popMaTHKOil, () HeKOTODPEIX BONMPOCAX COLHAANE
HOll nTHGOPMATHKH BB Y3HASTE B KOHOE HAMIEro Kypea.

Hrak, Opogo/XuM Hallle DY TEIDeCTENe No oxeany Uadopma-
K. HekoToprie MATePHKY M OCTPOBA B 9TOM OK€aHEe BEI IIOCe-
THJIM M HCCJIEAOBAJIH B Depsoii yacTh nyremectend. Ho eme oc-
TANHCL HEMSBEJAHHEE 3€MJIH, Ge/ble MATHA HA KApTe OKEeaHs
sHanRKii. BMecTe c BAITNM OTBAIKHEIM KanuTanoM — Toukoti-Py
BAM IPEACTOUT NOCETHThL HTH 3eMNH, HAHECTH HX oipobHoe
OnMCcAHWE HA KADTY 3HAHHH. YCIeXoB BAM B 3TOM HEJIErKOM, HO
OMEHL HHTEPECHOM myTemecTsnnl
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10 Mnasea 1. Nepeagavua MpOPMaLLUK B KOMNKOTEPHEIX CETAX

Kak ycrpoeHa
§ 1 KOMNbIOTEepPHaA
ceTh

Ocioanbie meMol napazpaga:
B N0 MaKoe KOMNRbIOMEPHAR cemb;
B G0KARbHbE Cemi,;
® zao0anbHble cemit.

Y10 TaRoe KOMULIOTEDHAA CeTh

Br1 yaxke smaerte, uTO OIpH pafoTe KOMIOBITEPa HeNPEPHIBHO
OPORCXOAUT HHGDOPMAITHOHHEIN 0OMEH MEKAY COCTABIAIOIA-
MH eT0 yerpoiicTeaMu. Ilepegaun nndopmanmeil Meaxay DOJMb30-
BATENEM ¥ KOMOBIOTEPOM OCYINECTBISETCH Uepes KIaBMaTypy,
MOHHATOpD, OPAHTED U APYrHe YCTpoiicTEa BBOAA/BHIBOAA. A Te-
11epb BRI Y3HaeTe, KaK KOMOLIOTepnl ofMeHIBAOTCA HHbOpMAa-
nueii Mex gy coboll Yepes KOMIbIOTEPHEIE CETH.

KoMnuoTepHas ceTh — 3TO IPOrpaMMHO-
ANMAPATHLIN KOMILTEKC, ofecneunpaomuit

ABTOMATHIWDOBAHHEIHA 0OMEH ZAHARIMA MeKAY
KOMIOLIOTEPAMH IO KAHAJIAM CBASH.

KoMOBIOTEPRYIO CeTh HABBIBAIOT MEACKOMMYHUKAYLOHHOT
cembvio, a mponece obmena madopManHei no Takoli ceru Haswl-
BAIOT menexommyrnurayueii (or rped. «teles — Baanh, Fasexo u
aar. «communicatios — cBass).

Joransusie ceTH

He6oapmue KOMIEIOTepHRE CeTH, pafoTaIOINUE B IPEAESIAX
OJHOTO OOMEINEHHs, OJHOTO NPeATPASTUN, HASHIBAKTCH
JoKaARHBIMA ceTamy {JIT). OORUHO KOMOBIOTEPH OJHOH 710-
KaNBHON ceTH yJasNeHH APYTr OT APYra Ha PaccToAHME He Goaee
OAHOT0 KAJOMETPA.

JiokanbHaf CeTh AaeT BO3MOKHOCTD HONb30BATEIAM He TOJIb-
KO GRICTPO 06MEeHHBATLCA JARHLIMH JPYT ¢ IPYTOM, HO B adibek-
THEHO ACIOJB3CBAThL PeCYPChl O0BeAHHEHEHLIX B CETh KOMIBIO-
TEpOB — YIJOB CeTH. TakuMu pecypcaMu MOTYT OBITE AHCKOBAA
IIAMATH, YCTPOHCTRO IIe9aT, PaKcMOaeMBl R APyTHE TeXHHYEC-
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KHe CPEACTBA, A TAKE IPOrpaMMHOe obeclieueHHe B IPOYad MH-
dopManma B daiiaax.

C TOYKH 3peENd OPraHASAIL[AN BIAAMOAEHCTBHA OTASALHEIX
ssemMeHTOR JIC BLIACAAIOT IBA THIA TAKHX CHCTEM:

# OAHODAHTOBYK) CeTh; B Hell Bce 00BeHHEeHHEIe KOMIBIO-
Tephl PABHONIPABHLI;
# CETh ¢ BhLeIeHHEIM Y3JI0M,

ITons3cBATENIO OAEOPARTOBCH CETH MOTYT OBITH AOCTYIIHEL pe-
CYPCH BCeX TOAKJIIOYEHHKIX K Heii KOMIEBIOTEpOB (B TOM cJIyvZae,
eCJIM 3TH pecypchl He 3aM{MINeHE 0T IOCTOPOHHETO JOCTYIIA),

B NIKOJBHEIX ROMIBIOTEPHEIX KJIacCax 4anle Beero MCHoJb-
syeTca JIC ¢ BLIZEIEHHBIM Y3JI0M, OPraHN30BAHHAA 1O CISAYIO-
€My OPpAHINLY: AMEeTCA OfHA MAITnH4 (y3en), BRIOOJIHAIO-
mAaa AoNOJHATEILHEE 00caykuBalolnne hyarkunn. Takoii yaen
HAIBIBAIOT cepsepoMm AoKaabroil cemu. Ilpoune y3iam ceTu Ha-
3EIBAICTCA PaboiuMi cmaHyuamu., OnepallnoHHAA CHCTEMA,
ynpasadomas paboroii cepsepa 1 paGounx cTrannmii, noamep-
JKHUBAET PEKHM CETEBOTO B3aHMOAeiCTBAA.

BriaeneHHBIE KOMNBIOTED HMeeT GOJBINYID AUCKOBYIQ IIa-
MATH, K HeMy DOZKIIOTeHE] YCTPoiicTBa, KOTOPHX HeT Ha pado-
ymX craBuuAx. Ha ceTeBoM cepBepe XPAHHTCA IPOCPAMMHOe
ofecneveEne W Apyrada mHGopMAOHA, K KoTopoi moryr ofpa-
ATHECA IOJAB3CBATENH CETH,

Ha MHOrRX HpeANpUATHAX Ha Gase TORAJLHHX cereif pado-
TaKT HHGOPMALIAOHHEIE cHcTeMEl, Hanpamep, B KpyOoHOM TOD-
TOBOM HEHTPEe Ha cepBepe XpaHHTcA 0a3a ARHHBIX, CORCPRAMIAR
CBeIeHHA 0 TOBAPAX, HMEIHXcA Ha cKaage. PaGoune cTranOuu
YCTAHOBJICHHL B TOPTOBEIX oTaenax. Ha HuX Ilo sampocam mpo-
MABOOB C CepPBepa MocTynaeT HHQOPpMANHA ¢ HAANYNY HYKHOTO
ToBapa. C paboueii crapmUA HA CepBEeP NEepPeNAICTCA CREACHHA O
npoaadacM Topape. ITocae aToro cepeep BHOCHT COOTBETCTBYIO-
e naMeHedna B 0asy JaHHBIX,

T'rofamARie ceTH

Jpyroii pasHOBMAHOCTHID KOMILIOTEPHEIX ceTell ABIANTCA
rrofansasie cety. Jansine pedb noliler HMEHHO O HAX.

TnofianpEAd CeTh CBASLIBAET MexRAY cobolt MHOMeCTBO
NOKAJNLHBIX ceTell, & TaKMe 0TAeAFHBIE KOMIIBIOTEPEI, He BXOAA-
Dide B JOKAJILHEIE CeTH, PagMepHl IMNIO0AIBHEIX CeTell He orpa-
HUYeHRI: CYIIECTBYIOT CEeTH B MacInTA6aX CTpaH, KOHTHHEHTOB H
Beero Mmupa.
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OpraHu3anAa CBASH B INIOSAJILHLIX CeTAX MOXOMEA Ea OPraHH-
sanmio Tesedouaol ceasn. Tenedon kaxaoro aboHEHTA HOFKITIO-
YeH K ONpeJeJeHHOMY VY3JEV-KOMMYTATOPY. CBA3h MeXAy
KOMMYTATOPAMH ODTAHH30BAHA TAKHM 00pas3oM, ITO0H JOOHE
apa aboHeHTa, rae 6Bl OHEM HH HAXOAWJIMCH, MOTJH IOTOBODHTEH
Ipyr ¢ apyroMm, H Takas TemedoHHAA CETh «NOKPHIBAECT» BECh
Mup. AHAJIOrHYHO pafoTal0T KOMOBIOTepHEIe ceTu. [lepcoHAnb-
HEI KOMITHIOTED IOIE30BATEA CETH (€70 TAKIKE MOKHO PACCMAT-
PHBATH B KauecTBe a60HeHTa ceTH) HOAKIIIaeTCA K ONpeRe/IcH-
HOMY NOCTOAHHO JAeHCTBYIOINEMY V3Jy CETH. Y3JIBI CBA3AHEI
MeRAy coboit, 1 3Ta CBAZH NOAAEDKHUBACTCH NOCTOARHEO. Ha puc.
1.1 yans ceru o6osBavyeHn ¥1, ¥2 B 1. A., & KOMOBIOTEDh! IO~
JAwsoBateneit — All, Al2n . n.
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Prc, 1.1, XaparTepHas apxuTeKTypa rnofanrsaocd cety

CyimecTByIOT KOPHOPATHMBHEIE CETH, DErMOHANBHEE CETH,
OO6:YHEO KAXAAA KOMIBIOTEeDHAA CeTh HMEET CBASL ¢ APYTHMH
ceTaMH. JInsa oro menu B KAy A0 CETH CYIECTBYIOT COEIAAIE-
HO BBH/IeJIeHHbIe Y3Jbl, KOTOPRE HASHIBAIOTCA NUMIO3aMH, OHH
OCYINECTBJIAIOT NePECHIKY AAHHEIX MEKIY CeTAMU.

CyimecTByeT MUpOEaR CUCTMEMA KOMNLIOMEPRWX cemeil, de-
pe3 KOTOPYI0O MOMKHO YCTAHOBHThL CBASH ¢ CAMBIMH HAJeKHMH
YTOJIKaMA IL1aHeTHl, JTa CUCTeMa HadbiBaeTcd Mnreprer (anri.
«net» — ceTs). 06 HaTEpHETE PeUL NORAELT HEMHOTO IOAIKE,

Koporko 0 rnaBHOM

KomneoTepHad TeIEeKOMMYHMKANAOHHAA CETh — 3TO MHO-
JKECTBO KOMOBLIOTEPOB, COeAUHEHHHX KAHANAMM NepefadYHd Ma-
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thopmanuu n umeomux ITO, ofecmeunBaioniee ABTOMATHIAPO-
BAHHYIO CBASH MEKAY HIMH.

B 0AHODAHTOBHIX JIOKAJABHEIX CETHAX BCe KOMIBIOTEDHl PAB-
HOHPABRHEL,

JIoKaNnbHAA CeTh ¢ BRIACIEHHRM Y3JI0M BKIIOYAET B cebA ce-
TeBoil cepBep ¥ MEOMKecTBO paloanx crapnmit. CepBep HCOOIb-
syeTcsa KAK XpPAHANMIOe o0mMMX WHGQOPMAIMHOHHEIX DECYDPCOB,
a TaKyKe CONEePIKUT HeKOTOPRIe TeEXHHYEeCKHe yeTpoiicTRa obnte-
ro JocTyna.

PaboTy TOKANbHOH ceTH NOAAEPXHUBAECT CETERAA ONIEPALIHOH-
BAdA CACTEMA.

TnobanpEAA CeTh — 9TO CHCTEMA CBA3AHHBIX MEKAY coboii
JOKAJIBHBEIX CETEH 1 KOMOBIOTEPOB OTACALHEIX IIQJAbBIOBATENEH,
yAaJeHHBIX APYT OT ApPYyra Ha GoJNILOINe PacCTOAHUA,

HWHaTepHET — MEpPOBAA CACTEMA KOMIBIOTEPHEIX CETEH.

? Bonpocki u 3adaHust

1. Yro Taxoe KOMOBIOTEPHAA COTHT

2. Kax ycrpoeHa NoKanbsHan ceTh? Kaxwe hyErmny oHa BENOOAACT?

3. Yro Taroe rmobansEAA ceTh?

4. Kax ma3snIBaeTcsa BCeMHPHAA CeTh, o0Lenumanman B cebe Goab-
IIAHCTEO CYINEeCTBYIOIINX B MUpe ceTeif?

§. Ilpuaymafivre pasnuuEne CHocO0RI COEARHEHUA B CETh TETHIPEX
KOMNOBIOTEPOB-cepBepoB, Haiigure cnocof, obecnmeunBaompumii ca-

MEIH KOPOTKUIH MApDIFDYT nepefadd HHEGODMAINA MeXAY ABYMS
Jo0LIMHE HOALIOBATEIAMMU,

AneKTpPOHHAA nouTa

§ 2 | v Apyrne cepBuCh
i KOMNbLIOTEPHbIX CeTen

OcrosHbie membt napazpada:
B HOIHGNERUE IREKMPORHOIL noLmut,;
s noymossiii Augur, arexmponnili adpec;
8 CMPYKMYPG dAEKMPOHHOZ0 RUCOMA;
B meaexoHpepernyul;
n Jaitnoduie apxuevs u dpyzite cemesbie CEPEUCHL,



14 Tnasa 1. Nepeaaya mHPOPMALUMK B KOMNBLIOTAPHLIX CETHX

HazBpaueHEHe 3JAeKTPOHHOMN IMOYTHI

Kaxan e madopManua mepefaeTca II0 KOMOBITEPHEIM Ce-
Tam? Camad pasHoobpasHEAA. DTO MOTYT GHITH IHCHMA, OOBAB-
JeHHA, PeKJIaMa, IPOTPAMMHOe ofecOedeHMe, KOMIBIOTEPHEIS
Hrpel, ZenoBad OOKYMEHTAIMA H MHOroe Apyroe. Bea sTa
nHGopMannaa B Buje $ailyioB XpaHUTCA HA MArHUTHREIX AACKAX
noabzopateneii IIK u ceprepos.

-

O0MeH THChMAMH B KOMILIOTEPHBIX CeTAX
HA3LIBAETCH PASKTPORHON mouToM (e-mail).

IONeKTPOHHAA MOUTA — OFHH N3 CAMBX OONYAADPHEIX BUAOB
cepBHACOB (BHAOB YCIYT) KOMIBIOTEPHRIX ceTeif,

OnexTporHAd mouTa paforaer ropa3Ao OnlcTpee OBLIYHON
mouTH. B caMerii xanexknit yroox Mupa TUCEMO MOXKeT AOHTH 38
HEeCKOJLKO MHHYT, B TeueHHe JHA MOKHO HECKOJbKO pas ooMe-
HATHCA MUCLMAMHA €O CEBOMM KOPPECcIOHAEHTOM HA APYIoM KOH-
TAHEHTE.

IlouToRbGi AMME, HACKTPOHALINE agpec

BaperHcTpHPOBAHHELIN TIONL3OBATENP CETH MOOJYHAeT Ha
OOYTOBOM cepBepe (Zpyroe HA3BAHHE — «IIOYTOBOE OTASMEHUE» )
OOYTOREIH AWMAK.

IIovTOBHI AIAK — 9TO HMEHOBAHHLII ¢«pasgers,
OTBEACHHBIHA AN KOHKPeTHOrO II0Jb3I0OBATENA

HA DIOYTOBOM ceDBepe, TPUHAMAIOMIEM H
ofpafaTLBAIIeM IOCTYIAIOIOYIO IOYTY.

KasxxaoMy OOYTOBOMY AIHKY OPACBAWBACTCHA CBOE WMH, OT-
JHM9IHOE OT JpYIrUx uMeH. B aror AmuK Do9ToBHIL ceprep mome-
[aeT MTUCHMA, TOCTYIAIOIINE K MOJb30BATENIO.

IlepepaTs OHCEMO B DOYTOBEN AIDUK MOXer Jgi0060H
OOIb30BATENb CETH, €CJIH OH 3HAeT ITeKTPORHEIN agpec. Hs-
BRevYb (IPOYHTATL HIH OepPeIHCATh HA CBOI0 MAIINHY) OUCEMO
H3 MOYTOBOIO AIMAKA MOKET TOJBKO ero Biaagenern. Joerynm kK
HHGOPMAIAN 3&IWINeH IIAPOJIEM, KOTODHIil 3HaeT TOJBKO XO-
3AVH AIAKA.

Yro opencraBager coboli smexTpounslit axzpec? Ilo ceoeit
CTPYKTYpPE OH NOX0)X Ha OOBIYHEIA mouTOBHII ajgpec, KOrza
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IHMCHMA MOCHUIAIOTCA HA AGOHEHTCKHH SIMUK ajpecaTa B mMod-
TOBOM OTAEJeHMH. BOT IpBEMeD TAKOTO IIOYTOBOrO afipeca:

Crpera | Topon Ioarosoe ornenesne | N amuka aGodeHTa
Poccua | ITepmv | 10 644

A BOT IpMMeD 91eKTPOHHOTO afpeca:
somov@pgu.perm.ru

OH COCTOHT H3 TAKHX YACTe#:

IToaronce oTACRCHAE Hua nouTonoro AmMAKa
pau.perm.ru somov
(IITY IIepmu Poccun) {Comos)

Touxn 1 cumpoa (@ — pasgxelnTeNbHEbe 3HaKH. Pasaenenanie
TOUKAMHA JaCTH SJIEKTPOHHOTO AAPECA HASBIBAIOTCA JOMOHAMH.
Kamaniii foMeH yTOUHSAET MeCTOIMOJOXKeHNe B KOMIOLITEePHOH
CeTH MOYTOBOrO CepRepa, obcayxmuBawomero aapecaTa. Koan-
YEeCTBO JOMEHOB MOXKeT OBITh DASNIHYHRIM: ABA, TpH 1 {osee.

He BYKHO ZyMATH, UTO B 4JPeCaX BCErAa HCIONAb3YEeTCH agMH-
HHCTPATABHO-TeorpatdhmyuecKril pRAONN (CTPAEA—TOPOA— pailon
# T. A.). Best uacTh agpeca, pacosIoMKeHHAS cOpaBRa oT 3EaYKa @,
ABIACTC] JOMOHHLIM HMEHEM IOYTOBOTO OTIEJdeHHA, Conep-
smamero AamuK aboaenra. [VaBHEI IPUATKN COCTOAT B TOM, 9T0-
651 2T0 HMA OBUI0 YHUKAJABHKM B KOMIILIOTEPHON CETH.

CrpyKTypa 3JeKTPOHHOIO ITHCHMA

B 1e510M 3/IeKTPOHHOE HACLMO COCTOMT H3 KOHEepMa U mex-
cema. O6HIYHO HA KOHBEpTe 3alIMCRIBACTCA ajpec NMOAYYaATeNd,
aJpec OTIOPABHTENSA H KpPATKAA HHGMOPMAUMA © HAZHAYEHHH
nucbMa (KBa DOCTeXHHX 3JIeMeHTa — HeobA3aTeAbHEIe),

BoTt npaMep siaexTpoEHONe nuchMa n3 IlepMu B MockBy:

Kyza: frolov@mgu.msk.ru
OTkyze: somov@pgu.perm.ru
O uem: npuzagwenie

ITpuzaawaw Bac npuname yvacmue e npaidnosaruu robures ITepm-
cx0zo yHuaepcumema.  C ysamenuem, E.Comos
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OTnpasuTeNns HA CBOEM KOMObIoTepe hopMupyer dbaiin ¢ Tex-
CTOM IIHChMA, 3A00JHAET <«KOHBEPT». 3ATEM OH BHIXOAHT HA
CBA3h C CEPBEPOM, BHIIOJHAOMNM PACCBUIKY mOYTH. Cepsep,
IPHHAB THCHMO, TYT e IePEChLIACT ero AAPecaTy.

K snexTpoHHOMY MHCEMY MOrYT OLITH IEPHMCOSHUHEHE! CAMEIe
pasHOOOpasHEle (Qaiink ¢ Texcramu, rpaduxocll, 3ByKOM, OpoO-
rpaMMAMH H Ip. AZPECAT MX HOJYIAT BMECTE ¢ TeKCTOM DHUCHMA
(2T0 IOX03Ke HA BRAAALIBARNE (hoTOrpad M B KOHBEPT ¢ IMCEMOM).

CymecTBeHHO, UTO NOAL3OBATSNH CeTH BHIXOAAT HA CBAZL C
OOYTOBLIM OTHeNIcHUEeM 110 CBOeMYy Kelannio. Ceppep e GyHK-
nEoHMpyer (es NepepLIBOB H BHIXOAHKX. CBA3H NOJNL3OBATENA ¢
CepBepOM MOKeT OBITH YCTAHOBJEHA JHIOB IIOCTE TOTC, KAK
NOAB30BATENE HOAKNIOYHICA K COTH H €T0 IIOYTORAA IPOTPAMMA
YCTAHOBHJA CBAZE ¢ IOYTOBLIM cepBepoM. IMeHHO ToTAa cepeep
H OTOPABIAET eMY BCIO KOPDECNOHASHIHNI0, HAKOOUBIIYIOCHT B
O0YTOBOM AIIHKE,

TenexondepenmeEn

BceM H3BeCTHO, UTO TAKOe KOH(EpeHIINA: B OJHOM IIOMeIne-
Huu cO0HpAaIOTCA JI0AH H BEICTYIAIOT, 3a4AI0T BOIIPOCH, CIOPAT
Ha KEKYIO-TO o0my0 TeMy, BHBAIOT HAYYHble, OPOH3BOACTREH-
Hbie, OpodicoosHLIe, MIKONALHELIE H APYIAe KOEpepeHIHHA,

Tenexoudepennua — 5To TOxRe ofImeAne rpynOnEsl Joei mo
obrequnaael ux Teme. Ho ansa yuacTua B rakoil koudepen-
IHH He HYXXHO COOHPATRECA B OJHO H TO JKe BpeMs B OXHOM NoMe-
mernn. Kpome Toro, TenekoHpepeEnEA He OFPAHHYEHA BO Bpe-
MEHH, KAK TPaANOHOHHEASA KoRbepeEmua. OHA MOMET OpoA0Na-
KaThea MecAnaMu u rogamu. IToanep:xky renexkoHEGepeEnmit
ocyimecTBasgeT cay:xba Usenet, B KOoTOpOk RaKAAA OTACNLHAA
KoH(pepeHIUAHASEIBASTCH 2PYNNOLL HosOCMell,

YYacTHHKH TeleKkonbepeHNA — NONBE30BATENH KOMIBIOTED-
HOH cetH. Tenexondepenyus 3saxawuaemes 6 o0MeHe
ARCKMPOHHUIMU NUCLMAMYU MexdYy ee yuacmHuukamu. CHAANA
B KOMOBIOTEPHOM ceTH COBLABIAETCA OTKDHITHE KOoH(pepeHmun
HA onpeReNeHHEYIO TeMy, Tenexkondepernna (rpynna HoBocTel)
OOJXy9IaeT cBOH SJIeKTPOHHBEA afpec. 3aTeM OPOBOAHTCA OOX-
MHCKA HA yiacTee B KoEbepernuu. Ilocae sToro KaXKaui no-
JIB30BATE/b, IOANHCABINANCA HA JAHHEYIO KOH(pepeHOHIo, 6yaer
NoJyYaTh Bte NOCTYIAKIINAE B Hee MATepHARsl. B cBoio ouepens,
OoCHIaA THCLMO B afpec KoHGQepeEnHH, MOAR30BATEN:L 3HAST,
10 OHO ROMAeT 0 BCeX ee YIACTHHKOB.

CymiecTByeT MHOKECTBO TeleKoH(pepennuii, mOCBAINEH-
HEIX CAMBIM Da3HOOODASHHIM TeMaM: HayKe, ofpasoBaHHIO,
My3HKe, PASBelleHH0 phi, KOMIBIOTEPHLIM HTDAM, IIOJHTH-
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Ke, TuTepaType H Op. Yepes TenekoH(pepeHIHN MOMHO pac-
NPOCTPAHATE KAKHe-TO CBOM aBTOPCKHe paboThI, ZOrosapm-
BATHCA O OOKYIKE HJIH Opojake. YYaCTHHKH TAKMX KoHde-
peHnuil Bcerfa HMeEIOT CAMYIO oNepaTHBHYI0O mHEbopManuic B
ofNacTH CBOMX HHTEPECOE.

IlonynapHoit yenyroit UHTepHeTa ABAAIOTCA Merexonpe-
DPERL UL 6 Peacume pearvHo2o gpements. Hx nofgep:xka obecme-
aupaerca ceppucoM IRC — Internet Relay Chat (6eceaa gepes
HearepHer, vam). Bee y9acTHUKA OGCYKASHHA JOMMHBI OJHO-
BPEMEHHO HAXOAHTHCA B PeIKHMeE MOAKJII0Yenud — on line. Co-
obmenue OAHOrG H3 YYACTHHKOB, BBOJHMOE ¢ KJABHATYPHI,
MTHOBEHHO CTAHOBHTCH ACCTYIHBIM APYTAM cofecefHAKAM.

CpaBHHTeJBHO HOBHIM ceppucoM HHTepHeTa ABIAIOTCA 8U-
deoxoneperiyuu. ITOT CEepPBHAC IIO3BOJIACT IIOJIB3OBATENAM,
KOMOLIOTEPH KOTOPHIX cHab:xeHs Web-KaMepamu, IHRAMAKA-
MH ¥ MEAKpodOHaMH, He TONLKO PasrOBAPABATH, HO B BHAETH
APYT APYyra Ha 9KpaHaX MOHMTOPOB.

PaiiioBLle APXABLI H APYrHe CePBHCEI

A moykHO MH yepes HETepHeT DOMYYATE HOBOE IIPOrPAMMHOS
obecIledeHNe AJIA cBoero KoMmbioTepa? OxasniBaercsa, MOXHO!
Ana sroro cymecTByer cay:xba pacopocTpadenus daitnor —
daiinosrie apXHBH. CepBeprkl, KOTOpPHIE DOAAEPIKHBAIOT UX pa-
0oty, HasmBawrca FTP-ceppepamm. B daiinoseix apxmpax
MOKHO HAHTH He TOJBKO IIPOTPAMME], HO U Gaiiar ¢ caMbIMA
pPasHCOOpASHEIMU HH(BPOPMAIAOEARIMA O0HEKTAMN: PHUCYHKA-
MH, doTtorpaduaMH, BUACOKJIHIAMA, MY3EIKOH H AP,

IIporpamMmBce ofecnedeHue, GecIIATHO PACOPOCTPAHAEMOS
yepe3 FTP-cepeeprl, Hepearo BHOOJHAET PeRJIAMHYIO (HyHK-
nuio. Hanpumep, BpeMd AelicTBIA TAKHX IPOrPAMM MO eT OKa-
SATHCA OTDAHMYEHHHM. ECIH BHM 3AXOTHTe B JAfdbIDE IIOAL-
80BaThCA JaHHOI DporpaMmoil, TO BaM 6yAeT PeKOMEHAOBAHO
OILTIATHTE NpHOGpeTeHNle ee paboueil BepcHN.

Cpenu mpounx yeJyT KOMObIOTEPHEIX cereit: Telnet — yaa-
NesHHi Tepmanan (IIK paGoraer B pesxuMe ycrpoiicTea BBO-
Aa/BHIBOAA YAAJMEeHHOr0 KOMIOLIOTepa), Oa3bl AaHHLIX, HHTEp-
Her-reaedonus, World Wide Web (WWW) — BeemupHas nay-
THHA H AP,

KopoTKO 0 rnaBHOM

JJIeKTPOHHAA II0YTA — ITO CHCTEM& OGMeHA IUCHMAMK M-
AV OOJR30BATENTAMA KOMIOLIOTEPHBIX ceTei.

2—1303
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Kaxamii mDonpsoBaTesp MMeeT CBOH HDOUTOBRIA AMUK —
pasgesl Ha DOUYTOBOM CepBepe, BHINOJHAKINEM IIPHEM H
006paboTKy KOpPeCOHOHAEHITAN.

HogaToBBIll AIDWE MMeeT YVHUKAIBHOE HAMS; BIAMEIEN IIOJAY-
YAET JOCTYO K CBOEMY IIOYTOBOMY AIMAKY Y4epes HApOdb.

DJNeKTPOHHOE MHCHMO COAECPKUT ¢KCHBEPT» ¢ HIEKTPOHHBIM
anpecoM ODOJYUIATE s, TeKCT MUChMA, A TAKIKE BIQXKEHNA PASHBIX
THIIOB.

Tenexondpeperua — 510 cucTeMa 06MeHa nEQOpPManHelt Ha
oOpefieIeHEYIO TEMY MeXK Iy TIOAL30RATeIAMN ceTH, Ilonnssopa-
TeNh, DOAOACABIINIICA Ha KOEQEepeHOHMIO, NOJYIACT BCE e MA-
TepHAJaL! B CBOM NOYTOBRIH ADIHK.

TejiekoEdQEPEeHIHME B pPeKHMEe pealkHOTO BpEeMeHH: 4aT,
BEAeoKOHGEePeHIHH.

Cpeau npyrux yeayr ceteil: Telnet — yaanenBRIii TepMraa,
a3t JauHEIX, MaTepHer-renedonna, WWW,

? Bonpocst u 3adarust

1. YTo Takoe 3NeXTPOHHAA noaTa?

2. H3 4ero cOCTOMT 2IEKTPOHEOE MHCBEMOT

3. I'Ae pacnoJaraeTca DOYTOBLINA SMEK TOAL30BATe A7 YUTO B HEro 3a-
HocHuTCH?

4. Yto npeacraBnder cofoli 3IeKTPOHELLA agpec?

5. Yrto rarxoe renexoadepernuna? Kak ¢ TaTh yeacTHHKOM TeaeKoHbe-
peEnmR?

6. Kaxue eme cepBHECH OpPeAOCTABIAIOTCH IIOMB3OBATENAM KOMNBIO-
TepHBX cereii?

AnnapatHoe
§ 3 | v nporpammHoe
obecneueHue cetn

OcHosrbie meMbi napazpaga:

8 mexnuNeckue cpedcmaea znobanvHoll cemu;
YMo maKoe npomoKoaLl;
npozpaxmioe ofecneverue eéro0aAbHOU cemu;
MEXHOROZUA «KAUCHM —Cepaep».

Jdna paGoTel KOMIBIOTEDHBX ceTell TpeGylOTCHA oIpeaeseH-
HEIe ANNAPATHBIE (TEXHUYECKHE) H IPOrpaMMHERIE CPEACTEA.
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Texanueckne cpexersa raocfaapaoll ceTn

¥ 3451 KOMIILIOTePHOMH COTH — KOMIIBIOTEPHL, OO LE{NHEHHLIE
B ceTb. Cpeay HUX €CTh MOCTOAHERO pafoTaiomiue B CeTH, BRIIO-
HAKIIHEe CHCTeMHLIE YCIVTH U HOAKEPRUEAIONTNE HHDOPMAIIH-
oHHbIe cepBuchl. OHE HASLIBAIOTCA XocT-KoMObiorepamu. ITK
MOJMB30BATEAA TAKMKE CTAHOBATCHA Y3JOM CeTH, HO TOJALKO Ha
BpeMS DOAKJIICYEHNA.

Kanains: mepemaus JARARX 10 GASHIECKOMY OPHHIUIY
CBOETO YCTPONCTBA AEeIATCH HA IpoBoanbie, Secnpopoausre (pa-
AVOKAHAJEI) B OIITHICCKHE,

K nmpoBogHEIM K8HAJAaM OTHOCATCA TeaedoHHBIe JUHHHN N
pasAHuYHBIE BUAL 9AeKTPpHY9ecKHX Kabexel. lanHRIe IO TPOBOA-
HHM KaHAJAM OepefalTca B BHAE 3IeKTPAYECKHX CHTHAJIOB.
HemonpsopaHne TeaedboHHBIX KaHAOB (KOMMYTHDYEMBEIX JIA-
HA# cBASA) yAOOHO B JeIIeBO, MOCKOJABKY CHCTEeMA TeJIethoHHOH

CBASZH yiKe JABHO OPraHH30BAHA, HAJAM(eHA M OXBATHIBACT BECh
mMup, Kaxaniit pas AnA noAKNHYeHAA MOJB3OBATENA K CETH,
eMy HY’KHO <«JO3BAHUEBATLCHA# II0 ONPEACIEHHOMY TeaedoHHO-
My HOMepy. B apyroe BpeMs 5TOT iKe KAHAI HCOOJIb3YeTCa AJAA
OGEMMHHX TenedOHHBIX PASTOBOPOB. [l cBA3HM MexAy OOCTO-
AHHO JeiCTBYIOINAMHE Y3JaMH CETH MOT'YT IPHMEHATHCH CIIemI-
8N BLHO BEII@JIEHHEIC TerepOHHEIe KAHAJbI.

TenedoHHBIe CeTH [OCTENEHHO HOepeXOmAT H& mudpoByI0
CBEAI3b, HO 3HAYHTEABHAA YaCTh TeIe(pOHHBX KAHAJIOB BCE eIIe He-
IOJBAYET IIepeAaTy HEIPEPHIBHOTO (aHAJIOTOBOTQ) SJIEKTPHYE-
CKOTO curHaja. JIna Toro 9TobH coegmaNTD KOMOBIOTED ¢ TAKOM
CeThI0, HeOOXOANMO CHeIIMAILHOE YCTPOHCTBO, KOTOPOE HASLIBA -
etca mogeM (MOgyaarop ~ HEMozaynarop). Mogynaoma — a1o
mpeo0pasoBaHME AANHKIX M3 JACKPeTHOH! mugporoil dopMm
B AHAJIOTOBYK), KOTOPOe MPOM3BOAHTCH IIpH Oepeaavde uHpopMa-
oA B ceTh. B yaebERKe 1ia 8 kaacca (§ 24) raxoe npeobpagopa-
Hne 6pimo HaspaHo nudpo-ananoroseiM (1IAIL), Hemoayasa-
Ous — 210 obfpaTHOoe, aHaJoro-mwudpPoBOe NpeobpascBaHNE
(AIIIl), npoucxopsamee BO BpeMA OpHeMa HEGOPMAILWH.

CxeMa CBA3H MeXAY OOJB30OBATEIEM CETH M XOCT-KOMOLIOTE-
POM ¢ MOMOmMBIO MOAeMa H TexedoHHON JMHAW noKazaHa HA
puc. 1.2, CropocTh mepeXayvl AAHHBIX IO TAKAM KAHAJIAM HAX0~
ZuTca B AuanagoHe ot 14 Kéur/c go 56 K6/c.

ITepeaaua nadpPOBEIX JAHHLIX OO YJIEKTPHIECKOMY Kabemro
MOET IPORCX OAUATD ¢O CKOPOCTAMH B AeCATKH H coTHE MbuT/c.
B macrosmee BpeMa Goabmoil MOHYJIAPHOCTHIO MOAL3YIOTCHA Ka-
HAJIEI CBA3SH Ka(eJbHOTO TEJeBAACHH A, KOTOPEIe HCOOAB3YIOTCA
B TOM YHCJe H AN KOMIBIOTEPHBIX CeTeH.
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Komnegrep nons30BaTens XOCT-KOMNbIOTER

TenedoHHan
- NYHAA -
g g
= = —

Puc. 1.2. Opraauaanug CBAK MeXKAY DONLIOBATENEM I YaJIOM CeTH
o TeaedoERON AMHHNA

CaMy10 BHCOKOKATECTEeHHYI} CBASL HNONAEPHHBAIOT OOTO-
BOJIOKOHHME KaraJal AhpoBoii cBAsH. 3aech CKOPOCTEL Nepe-
JadH JaHHBIX N3MepaeTca AecATKaMn I'6uT/c.

CoyTHHKOBEE PAAHOKAHAJL] IPUMEHAIOTCH AJIS CBAZH MEK-
AY V3JIAMHA CeTH, YAANCHHEMHA Ha Bonbnine paccrogHua, QOHH
MOrYT NOAAEDP’KUEATEL IEPEZATY AAHHEIX CO CKOPOCTAMM IO B
Mour/c.

Jna opranusaiiny GecIIPOBOAHOrO MOAKJAKYECHAA NOAbL30OBA-
Teseil X ceTH B NOcHenHee BPpeMs CTAHOBHTCA HONMYIADHOM Tex-
Bonorua Wi-Fi (or Wireless Fidelity, aocnopro: 6ecnposognasn
TOUYHOCTE BOCIIPON3BeicHNAA). B Hell AcIoAb3yeTed pATHOCBASD
B ONpefieICHHOM AMAIA30HEe YacTOoT, Wi-Fi gaer BO3ZMOMHOCTD
HOJMB3OBATENIO MONAEDKUEATE CBS3EL ¢ y3noM Wi-Fi-cetn Ba
PACCTOAHUAX OT HECKOJBKHX JECATKOB METPOR B IOMelIeHHH A0
HECKOJbKHX COTEH METPOB HA OTKPBITOM IIPOCTPAHCTSE.

Y10 Takoe NPOTOROJNEI

B KOMIBIOTEPHEIX CETAX MOJIb3OBATEIM MOTYT HCIIOJIbL3OBATE
PasnAYHbBIe MAPKH KOMNLIOTEPOS, THIL MOJEeMOB, JUHHH CBA-
3H, KOMMYHHKAIHONHEe OpOoTPaMMEIL. UTO6H Bce aTo 0bopyao-
BaHHe pabOTANO COTIACOBAHHO, DAGOTA ceTell IOUUHALTCH CIIE
IHAJNBHEIM TEXHHYECKHM COTMAIIICHHAM, KOTOPRIE HAZRIBAIOTCSA
OPOTOKOIAMH,

IIpoTroxoass paGoTE CETH — 3TO CTAHAADTEI,
7y onpefensawure GopME IpeACTABISHAA H CIIOCOOER]
ﬁ OepecHIKM coofInennil, mponeaypPs HX
HHTePIPeTAnHH, IPABMIA COBMECTHOH paboThI
pasnuaHOro oGOpyIOBAHUA.
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IIporpammuoe obecnevenne ceTH.
TexHOJOIHA «KIMEHT——CepPBeps

OGcy:XABAHAEM CETEBRIX HEQODMANUOHHKIX YCJIYT 3aHHMA-
eTcs KaK KOMIBIOTED IOJB3OBATENd, TAK A YIIOBOH KOMIBLK-
Tep, MOANePIEXHBAIOIIAN SAHHLIH cepBHC. [IIa Kasxkaoro ceprHca
(sNeKTPOHHAA NOYTA, Nepesiada daiiios, 6askl AAHHBIX H Ap.) Cy-
OIeCTRYET ONpeAeNeHHOE IPpOTpaMMHoe obecneueHHe, Opraansa-
OHA DIPOrpaMMHOTO o0ecIIedeH s, IPHHATAA B COBDEMEeHHEIX Ce-
TAX, HOCHT HAa3BAHNE TOXHONOTHA «KIAHEHNT— CePBEp».

JIo6ana ceTeBada ycayra Ha MaOiHEe MOJL30BATENA 00CIYRN-
BAETCA IPOTPAMMOii, KOTOPAA HAIHIBAETCA KIMEHT-IPOrDAM-
Moii (LAH KOpoUe — KJIWEHTOM); HA Y3JIOBOM cCepBepe 3Ta YCIyTa
ofecmeauBaerca paGoroit cepeep-nporpamMmel. Hepenko ciaopo
<CEpBep» MPAMEHAIOT HE TOJBKO IO OTHOMIEHNIO K IIPOTPAMM-
HOMY 00ecIlieueHHID, HO ¥ K KOMIBIOTEPY, HA KOTOPOM paboTaer
ceprep-mporpaMmMa,

IIporpaMMEl «KNAEHT» H <CEpPBep» YCTAHABJAMEAIOT CBASL
Mexay coGoll, H Kamas U3 HUX BREITOJHAEST CBOIO IACTE PAbOTH
1o o0CHy;XHBAHHIO NONL30BaTeNdA. KAHenT-mporpaMMa IOATO-
TABIABAET 3AIPOC IOJIL3CEATENA, IEPEJACT €0 [I0 CETH, A 3ATEM
npaHIMaeT oTBeT. CepBep-nporpamma MIPUHUMAET 3a1poc, IIOA-
TOTABINEACT OTBETHYI0 HHPOPMANUK) B IEPEAAET €€ FOALIOBATE-
Jiro. IIpn 5TOM NpOTPAMME] « KIHAEHT» H <CEPBEP» HCIOABIVIOT 00~
oyEe NPOTOKOJN, T. €. oBImanTea Mesray cobolt Ha OTHOM H TOM
e «CeTEeBOM ABHIKE»,

Ceprep-nporpamMmMa 3AeKTPOHBEOH DOTTH OPraHASVET pAac-
CBIJIKY IO CEeTH KOpPPeCIOHAeHIHH, nepefagaeMoil moas3opaTe-
JieM, a Tak:Ke NpHUeM B MOUTOBRI AIQUK DocTyHawigeil nadop-
MaIlHH.

KmuenT-nporpaMmy 5JeKTPOHHOH E0YTH 00BIIHO HASHBAIOT
nouToBoH nporpaMmoii. ¥e HaspaueHHe — IOATOTORKA H OT-
OPABKA NHUCEM NOJL30OBATENA, MOJIYUCHAE IMOCTYNAmei Kop-
PeCIOHeHIHA U3 IOYTOBOro AIGUKA OOJIb30BATENA K BEIIOJIHE"
HPe pAfa CEPBUCHBIX YCJIYT.

ITouyToBas nporpamMMa CO3/1a€T HA MATHATHOM JHCKe MADTH-
BE DOIBL30BATEN A CACAYIOITHE PAIACIEI:

® IANKY JJIA XPAHECHHA NIOITOBOH KOPPECIIOHACHITAN;

& aJpecHBIHA cOPABOYHHK.

KonmdecTpo 1 HA3BaHMA TANOK, CO3ABAEMLIX DAHEIMH 1109~
TOBRIMH IporpaMMaMH, MOTYT OMTE pasHRIMH. [IpaKTHUEeCKH
Beerpa umMeeTes CAeayvIONiAE HaGop DATOK:



2 naga 1. MNepegaua uHPOPMAUMNU B KOMNEIOTEPHBIX CETSX

e <Bxogmmme» — ans XxpaneHHd OPHHATON KOppeCcIOHAEH-
ItHA,

e «Hcxopamue» — AOA XpaHEHHA DOATOTOBIEHHRX ,, HO e11fe
He OTHPABJIEHHBEIX MACEM,

¢ «OTnpannenHEre» — A8 XpAHEeHUS OTIIPARJIEHHBIX [IMCEM.

B agpecuniii cipaBOYHHK IOJB30BATENb 3AHOCHT HJI€KTPOH-
Hbl€ afipeca CROHX NOCTOSHHBIX KOPPEeCIIOHACHTOB.

Bce KJAeHT-NPOTrpAMME! 06eCIIEYHBAIOT N0JIb30BATENIO DJIEK-
TPOHHOH MOUYTH] CAeAVIOIIHEe PesHME paboTh.

Hacmpoiirca. B sToM pesxaMe YCTaHABIHBAIOTCA HeOOXORM-
MEI€ IIApAMETPHI A1 IPABMIBHOH paGoTH MOofeMa B IIOYTOBOMH
nporpaMMhel, O8pIvHO HACTPOIIKA IIPOM3BOAATCA BO BpeMA IOH-
xaovyerus ITK noaszoBaTeNqa K ceTH.

Ipocaomp nowmut. Bo BpeMda IpOCMOTDA MOXKHO OTCOPTHPO-
BATH MOJIYI€HHLIE MHCLMA (HATpHMe], 10 faTe OTIIPaBJIeHUd, IO
HMEHU OTIIPABATENA A T. 4.) B BRIOPATE IHCEMO AJAA IPOCMOTPA.
B sT0M peskHMe IOMHAMO BA3YAJIBHOIO IPOCMOTPA IACHMA MOXK-
HO BRINIOJHUTE CACAYIOINUAE ACHCTBHA HAZ NACEMAMM !

® YAareHHE A3 MAIKH;

& TepemHCRIBAHUE B daiin;

& TlepecHNKa APYTOMY afipecaTy;
& IIEYATH HA MpUHTEpE.

ITodzomosxa/pedaxmuposarue nucem. IlmcbMo noaroras-
JHMBaeTCA B CIEOHANLHOM pafouem nose — 6AaHKe IACEMA, KO-
TOPBI# COAEPIRUT aJIPECHYIO YACTE, MECTO AJIA KPaTKOH NHGOD-
MALNAN 0 TACbME, MECTO AJIA YKAa3aHNA MMeH Qailnos, oTpasias-
€MEBIX C 3THM nucbMoM. na sanmen B GIAHKEe HCOONB3yeTCH
BCTPOEHHBIA TeKCTOBHIH pepakTop. 3anojHeHHe afpecHOH
JacTH MOKHO OCYHIECTBHTD BEIBOPOM N3 cIIMCKa agpecon. IIpn-
JaraeMbie K THCbMY (Daibl BEISHPAIOTCA H3 KATAJOTOB AUCKA.

Omnpaexa snexmponnoii xoppecnondernyuu. B a10M pesrn-
M€ [OArOTOBJEHHOe IMHACHMO OTHPABJACTCA IO COTH AAPecary,
IIDH 3TOM MOXHO HCIOJB30BATH AONOJTHHATEJNBHBIE ¥CAYIrH, HA-
TIpUMeED YBeAOMJIeHHE O TOAYUYeHWH.

76 KopoTko o rnasHoMm

TexXHAYeCKHMH CpeACTBAMH ceTeil ABAAIOTCA V3Bl KOMNBIO-
TepHOH CeTH U KaHAJEI nepegady JAHHEIX .

Kananel nepegaau AaHHEIX: MIPOBOAHEIE, GecipoBoanREIe {pa-
AHOKAHAJBI), ONTOBOJIOKOHHEIE JIMHHH,
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MoaeM HMCHOONB3YETCS B TOM CAYIAE€, €CAA KAHAJIOM CBA3ZH
ABAAETCA AHANOTOBAR TeNethoHEHAR THHAA.

Pafora cerell mogYHHAETCA ONpeeleHHRIM IPOTOROJIAM —
CTAHAAPTAM Ha IPeACTABJEHHe H Npeolpa3oBaHHe IepeAapae-
Moii o ceram HHGOPMALHH.

IIporpaMMHOe ofeceueHUe Y3JIOBOTO KOMIBIOTepa, ofecime-
qHBAKIEe FHOQOPMANAOHHEIE YCAYTH AAA NOJAB30BATENEH CeTH,
HASBIBAETCH ceppep-mporpaMMoi. Ha xoMOesloTepe noab3oeaTe-
as paboTAIOT COCTBETCTBYIOIIFE KJIHEHT-IIPOTrpaAMMEl (MOAEIEB
«KJHEHT — CepBep»).

KnueBsT-mporpaMma aJIeKTPOHHROH OYTHL JAET BOZMOHOCTD
TMOJbIOBATENI0 NPAHAMATG M OTOPABIATH MHCHMA, IPOCMATPH-
BATH NOAYIEHHYI) KOPPEeCOOHASHIIHW, GOPMHPOBATE TEKCT ITH-
CBEMA, BeCTH aIpeCHH I CIPABOUHMK, BeCTH NOUYTOBEIYl apXUB,

? Bonpocst u 3adaHust

1. YTo BXOANT B TEXHUYECKHE CPEACTEA KOMIIBIOTEPHEIX ceTeit?

2, Tlouemy B KATECTBE KAHANOB CBASN B KOMIOLIOTEPHEIX CETAX F4CTO
HCOONBIYIOTCA TexedoHENe TNENNT

3. Yro rakoe moaem? Kaxopo ero nasaadesane B ceTn?

4, Kaxne BHK pAXHOCBRASHA ACOONB3YIOTCH B KOMIOBIOTEPHLIX CETAX T

5. CKONBKO CHMBOJIOB TEKCTA MOYKHO TepeJaTh 34 5 CeKyE[, ACOONIb-
3yd TenedosHET Kagan, paboralomuii co ckopocrsio 56 Kar/c?

8. YTo TAaKOe OPOTOKOM ceTH?

7. UTO TaKOe TeXHOJIOTHA ¢KJIHEET-Cepaep»?

8. Kaxyio pafoTy BRINOJIHAET CePREpP-NPOTPAMMA MeKTPOHHOI ToITH ?

9, INepeuncauTe pesKEME PAGOTH KIHEET-IPOTPAMMEI BJISKTPOHEOH
TIOUTHL.

UHTepHeT
u Bcemupnan
nayruHa

OcrosHbie meMut napazpapa:

n Humepnem — muposoe coBpysicecmso cemeil;
ymo mawoe World Wide Web,;
Web-cepaep, Web-cmpanuya, Web-caitm;
zunepcmpyxmypa WWW,;
Opaysep — Kauenm-npozparma WWW; npobrema nouc-
xa ungoprayuu 6 Humepueme,
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HuTepHeT — MEPOBOE COAPYRECTEO ceTel

Xotenocs 6L BAM 3ATJAHYTE B PEeSHACHI[HIO IPE3UACHTA
CIITA — Beuniii goMm, min noceTHTh JIVBp — KpynHedmmii xy-
AOKECTPEHHBIM MY3€i MHPA, HJIH Y3HATH, KAKAA [IOT0AA B AH-
TAPKTH/E, HIH IONYYUTh CBeAeHUA 0 COEKTARIAX, HAYIIHX Ce-
TORHS BeYepoM B MOCKOBCKHEX TeaTpax? Beero sToro m MHOTOrO
APYTOT0 MOYKHO XOCTHYb, He BEIXOAA H3-38 CTOJIA, HA KOTOPOM
YCTAHOBJEH NePCOHANALHBIH KOMIIBIOTED, TOAKIIOYeHHEIA K MH-
poBoi ceTrn Harepmer.

Harepner ofeauHaeT B cebe THCAYN TOKANTBHEEIX, KOPOODPAa-
THBHEIX, PerHOHAJHHBEIX KOMIBIOTEPHRIX ceTeil BCETO MHpAa.
QThAenLHEN TONL30BATENEL, KOTODHIL He fBageTca aboHeHTOM
KAKOM-TO H3 HepPEeYMCJIEHHEIX CeTell, TAKIKe MOXKeT MOIKII-
gaThea K HETEpHETY wepes Onmxaimuii ysaosoi HeHTp.

Bcee nepegucaenHBe BHIIE CePBUCH KOMIOBIOTEDHRIX CeTeld
{(anexTpOHHAA MOYTA, TeJeKoHbepeHnuH, ¢ailloBEle APXHWBH
u up.) paboralor u B HATepHeTe. IIpM 5TOM MOryT BOZHHKATE
JMme xpobieMr A3RKA o0meRHa. SIZHIKOM MeXIYVHAPOIHOTO
ofSImeHns B MAPOBOH ceTH ABaAeTea aaTHitckuit. Bor BaM eme
OfAH CTHEMYJ CTAPATEABHO U3YIATh ARTAUHCKHI A3RIK]

Yro Takoe World Wide Web (WWW)

Canoii mETEpECcHO YCIyroil, NpeocTABNASMOR MONB3OBATE
nan HurepBera Haumaada ¢ 1993 roga, crana BO3MOXKHOCTD pa-
6ornl ¢ mudopManuorHoit cucremoit World Wide Web (coxpa-
merE0 — WW W), 310 CI0BOCOYETAHHE MOMKHO IEPEBECTH KAK
«BceMAPHEAA nayTHHAs. ViMmeaHo paGora ¢ WWW mMenach B
BMTY, KOTAA B HaYaJe 3TOro naparpada BaM IpeAIarajgHCh BCA-
KHe wEGOPMAIMOHHEEIE Yy aeca.

Owens TPYAHO ZATE TOYHOE COPEAEICHHE, ITO TAKOe WW W,
IOTY CHCTeMY MOKHO CPABHHTH ¢ OUPOMHON SHOEKJIONEARE,
CTPAHHHOL KOTOpe# pasbpocaHH IO KOMIBIOTEpaM-cepBepaM,
ofseamHeEENM ceTbio HETepHeT. UTOOH HOMYIATE HYXKHYIO
nahopManiio, NOJALIOBATEN:E AOMKEH HKOGpATHCS JO COOTBET-
CTBYIOMEi! CTPAHUIE SHIMKAOOeAHH . BURHMO, NMea B BHAY Ta-
KYI0 aHAJOTWIO, co3aatTesn WWW peenu nonatue Web-crpa-
HHAIHL.

Web-ceprep, Web-crpanuna, Web-caiir

Web-cTpannna — 570 0CHOBHAA UHOOPMATHOHHAST eZHHMILA
WWW. Ora npefcrasnaer coboit OTAeNBEHIE AOKYMEHT, Xpa-
mammitca Ha Web-ceppepe. CrpaHHIla IMeeT cBoe AMiA (moao-
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0HO HOMepY CTPAHHIIH B SHOAKJONEAHH), II0 KOTOPOMY K Heif
MOKHO 00paTaThCA.

Huedopmanma Ha Web-cTparane MosKeT GHITh caMoil pasHOI:
TEXCT, PHCYHOX, (poTorpadusa, myasTuMenua. Ha Web-cTpanu-
Oax OOMEeINAloT PeKJaMy, COPABOYHYIO HEGODMAINIO, HAYUHBIE
CTAaThH, DOCAEAHNE HOBOCTH, HILIIOCTPHPOBAHHEBIC H3AAHNA, XY-
JOMECTBeHHEIe KATAJNIOTH, IPOTHO3 MOTOAR K MHOTOe, MHOI'OR
apyroe. Ilpoine crasaTh: Ha Web-CcTpaHHDAX €CTE «BCE»,

HexoTtopoe xonngectso Web-cTparnan MoxeT ObITH CBAIAHO
TEMATHIECKH H o0pa3oBeiBaTE Web-calit. V Kaxjoro caiira
€CTh PJIABHAA CTPAHHUIA. JTO CBOEOOPASHBIN THTYJILHEIN JHCT,
HaYHHAA ¢ KOTOPOTO MOXKHO IPOCMATPHBATH HOKVMEHTEI, CO-
Jepskampeca Ha caire. O6braHO rJapHaA cTpaHHOa calita co-
JEPIKAT OTJIABJIEHNE — HASBAHAA pasaeoB. ITolm ofpaTaThca
K HY:3XHOMY pasfielly, JOCTATOYHO OOJBECTA YKABATEN: MBIIIH K
Ha3BaAHMUIO pasfesa U OieJKHYTh KHOIKOMN MBI,

Tuneperpyrrypa WWW

Opaaxo opocMaTpuBaTk Web-cTpaEnnel coBcem He 00g3a-
TeJIbHO NOAPAR, MePeIUCTRIBAA HX, KaK B KHUTe. BaxKHelinrum
cBoiicTBOM WWW gpifdercs rHIepPTeKCTOBAA OPraHH3ANHA
cBAseH Mexay Web-crparunamu. Ilpuuem 911 cRA3H AelicTry-
10T He TOJBKO MeXKAY CTPAHHIIAMH HA OZHOM CepBepe, HO H Mex-
AV Pa3HBIMY cepBepaMu WWW.

OOLIYHO KJIIOMEBBIE CJOBA, OT KOTODBEIX MAYT THOEPCBASH,
BHAEeNAIOTCA HA Web-cTpaHHIEe DBeTOM HIH NOJUYePKUBAHHUEM,
HlenxHYR MBIMIBIO HA TAKOM CJIOBE, BRI IIO CKPEITOH CChLAKe ITe-
peiifieTe K OPOCMOTPY APYTOro AOKYMEHTA. JTOT JOKYMEHT MO-
SKeT HAXOAUTHCA HA APYTOM cepRepe, B APYToil cTpaHe, Ha APY-
roM KOHTHHeHTe. Jalne Bcero noab3opatenbs HHETepHETA NOHA-
THA He HMeeT, TAe HAXOAHTCA CepBep, ¢ KOTOPLIM CH B AAHHBINA
MoMeRT ofmaerca. O6pasHo ropops, 3a oAuH cegHC paboThl
MOJKHO HECKOJILKO pas «06eTeTh» BOKPYT 3eMHOTO HIapa.

Poas kioua ajd CBAZH MOJKeT BLIIIOJIHATE HE TOJMBKO TEKCT,
HO B pACYHOE, oTorpadusa, yKasaTels HA 3BYKOBOI JOKYMEHT.
B TaxoM cayuae BMECTO TEPMHUHA «THOEPTEKCT» ynoTpebaserca
TepMHH rHAePMeTHA.

Ha opay 7 Ty :xe Web-cTpaHHIIy MOCHO BRIHTH CAMBIMHE DAG-
HEMH OyTAMHE. AHAROIHA CO CTPAHHLIIAMHE KHHI'H SAeCh YiKe He
paboraer. B xHNre CTPAHMIEL HMEIOT OIPEACACHHYIO OOCTEN0-
BATENLHOCTE. Web-cTpaBHIEI TAKOH DOCIEAOBATENLHOCTH He
uMeor. [lepexon or oaHol cTpaHNOM K APYro# NPOHACXOLHT IO
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THIIEpPCBA3AM, 06pa3YIOIIAM CeTh, KOTOPAA HATIOMUHALT IaYTH-
yv. OTCH0Aa 1 OPOMCXOANT HASBAHNE CHCTEMEI.
0O6o0mas cka3aHHCe, MOXKHO JATH CIeAYIOlNee OOpeJeseHHe:

o WWW — cereroif cepBHC, TOAAEPAHBAIOTITHIE
FHANEPTEKCTORCE OpocTpaHEcTBO NHTEepHETA

(BceMHpDHYIO TIAYTHHY).

Bpaysep — wamenr-nporpamma WWW, IIpo6nema noncka
nadhopmanuu 2 Harepaere

IlepeMemIaTECA IO <IMAYTHHE» IIOJB3OBATENIO IIOMOTAET CIIELIH-
AJIBHOE TIpOrpaMMHOe ofecnedeHme, KOTOpoe Hasnimaerca Web-
OpayaepoM, OT aHIMECKOTO CJIOBA ¢«browses — OCMaTPHBATH,
nayqaats. C noMonbpio 6paysepa HY:KHYI0 AHGOPMAIHI0 MOXHO
HaliTu pasEmME cmocobamu, Camplii xoporkmit oOyre — ¢ mo-
MO agpeca Web-crparunel. Bol Ha0upaeTe Ha KIaBHATYpE
9TOT afpec, HAXKMMAESTE KIABAIIY BBOAA H MOaAaeTe cpasy HA
MEeCTO.

Jpyroi oyTe — nouck. Bul MojkeTe HAYATE ABHIKEHHE CO CBO-
eif ToMainHeH cTPAHUIE] IO THOEePCcEA3AM, IIpn sTOM eCTh onac-
HOCTH He TYAA YHTH, 3AIIYTATECA B «IaYyTHHE» , MOOACTE B TYIIHK.
BrpoueM, 6paysep O3BOJIAET BEPHYTHCA HA3AM Ha MI000e xonn-
YeCTBO MAroR, IPOACJIKATE OCHCK IO APYIrOMY MapmIpyTy. Ta-
Koif nouck moao6en GAYMAAHUIO B HeSHAKOMOM Jecy {OpABIA,
MeHee QIaceH).

XopomuMu MOMOIMIHEAKAMA B Hapuranuy no WWW asiaaior-
cA cOenUANbHEE HORCKOBEIe HporpaMmMul. OHN «3HAIOT» BCé
uian ooyt Beé 0 WWW, Taxoii nporpaMme AocTATOYHO YRAZATH
Hafop KIIoYeBLIX CA0B 110 UHTepecyIoIneil Bac Teme, M OHA BhI-
JACT COMCOK CChLIICK Ha nogxogamue Web-goxkymenTrl. Ecau
CIIHCOK OKAYKETCHA CAHIIKOM JIHHHBLIM, HYKHO ,qoﬁaman. eme
Kaxue-HHOyAb YTOYHAINNE TEPMHHEERI,

INonsaoparens HETEpHETS BO BpEMS CEAHCOB paﬁorru B CTH
OKA3LIBAETCH NOTPYHEHHBIM B HHGOPMAIUOHHECE TPOCTPAHCTBO
C HeOrPAHMYEHHLIMH pecypeaMu. B nocaeHee BpeMa CcTAJ pac-
OPOCTPAHEHHHM TEDMWH KHGEPHPOCTPRHCTEO, MO KOTOPHM
TIIOHMMAETCS 8CA COBOKYTIHOCTLD MUPOBLLYX CUCTIEM MEACKOMMY-
Huxauyuil v yupkyaupywuiell 8 Hux unpopMayuu.,

Cucrema WWW ouens OnicTpo pasBusaerca. Yixe ceifuac Bce
ee pecYpCHl II0X0 ooaaaTca 0630py. BROycKkaTea TOJCTHL
COPABOYHMKH, KATANOIH, KOTOPhIE YCTADEBAIOT OLICTpee, 4eM
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TesehoHHEIe KHMTrH, [109TOMY OZHOBpEMEHHO ¢ YBEJIHNYEHHEM
of'peMa MHGDOPMAIIAN COBEPINEHCTBYETCA CHCTEM& IIOHCKA B
World Wide Web.

KopoTko 0 rnasHoM

HuTepHer — BeceMupHAA TI00aIBHAS KOMILIOTEPHAN CETh.

World Wide Web (WWW) — BeeMApHAS TAYTHHA: COTEBOMR
CepBHC, IOANEPKHEAIOIONH I[MOEPTEKCTOBOE NOPOCTPAHCTBO
HETtepHeTa (BceMUDHYIO IAYTHHY ).

Web-cTparuna — OTACIbELNT fOKYMeHT WWW,

Web-ceppep — kxomnpioTep B cetTm HHTepHeT, xpamanuii
Web-eTpaHHOEI M COOTBETCTBYIOLNEE IporpaMmHOe obecmede-
HAES A1 paboThl ¢ HUMH,

Web-caliT — COBOKYITHOCTDh TEMATHIECKH CBAZAHHBIX Web-
CTPAHNL.

TunepMeana — cHcTeMAa I'MIIepcBA3eil MeXKAY MyJILTHMERHA
AOKYMEHTAMHA.

Web-6paysep — KJIHeHT-OpOorpaMMa I paGoThH OOJb30BA-
Tenac WWW,

ITormck Hy:KHOrO AOKyMeHTa B WWW MOMKeT IMpPOHCXOAHTE:
IyTeM YKa3aHHA €T0 4Apeca; OyTeM IEPEMEINEHNA OO0 <«IIAYTHHE »
THOepcBAseil; NyTeM HCIOAL3OBAHMS IIONCKOBLIX IIPDOTPAMM.

KubepnpocTpaHCTEOC — COBOKYOHOCTE MHPOBBEIX CHCTEM Te-
JIEKOMMYHHEAOHHA ¥ DHPKYJIHPYIOMER B HAX HHQOPMAITHA.

? Bonpoces u 3adaHus

1. Yro raxoe Hareprer?

2. Kax mepeBognTca caopocodetanne « World Wide Web» ?

3. Yro Takoe WWW?

4. Karyo nHQOpMAIHID MOKEC H3BIeYs i3 WWW?

5. Kax opraHH30BAHA ¢BA3L Mesxay Web-cTparanamMu?

6. B uem asanorua mexcay WWW 2 nayranoit?

7. YIto Taxoe ranepMenna?

8. YUto Takoe Web-ceppep?

9. Kaxumuz metopnaru B WWW MOKHO HATH HYKHEYVIO CTPAHALY?
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Cnocobbl
§ 5 ] nowucka
B UHTepHeTe

Ocnosubie mems: napazpapa:
m mpu cnocoba noucka 6 Humepueme;
B TLOUCKOBbIE CEPBEPLL; '
8 A3biK 3GNPOCO8 NOUCKOBOIL CUCMeMbl,

Tpx conocoba moncka 8 HETepHeTe

HuTepBeT B meoM ¥ BeceMUpHaa DAYTAHA, B 98CTHOCTH, IIpe-
AOCTABIAKT OOAB3OBATENIO AOCTYH K THICAYAM CEPBEPOB ¥ MHJI-
AuoHaM Web-cTpaHuL], Ha KOTOPHX XPAHATCS HEBOOODAZUMETH
obreM nabopMamun. Kax He IOTepATHCA B 9TOM «HEGODPMALIH-
OHHOM oKeaHe»? IlndA »Toro HeoOXOAMMO HAVYHTLCA ACKATH H
HAXOAHUTEL HYKHYI HEQOPMAOAID B CETH.

Kax yxce 65110 cKA3aHO, CYINECTBYIOT TPH GCHOBHEIX coocofa
moucka HHGopManuu B Uarepruere,

1. Yxasanue adpeca ecmpanuysbt. D10 caMblii GbICTPEIA coo-
cob HONUCKA, HO €0 MOJXHO HCIIOJBIOBATE TOJBKO B TOM
cJIydae, eCIH TOYHO MSBECTEH aApeC AOKYMEHTA,

2. I epedauicerue no zunepccoviram. 3To HanMeHee yY5006-
HBI#A caocol, Tax KAk ¢ ero IOMOIOLID MOMKHO HCKAThH AO-
KYMEHTHI, TOJLKO OIUZKHe OO CMLICTY TeKYIIEMY HOKY-
MeuTY, ECIH TeXymui AOKYMeHT IOCBAINEH, HAIPAMED,
MY3HEe, TO, HCIOJIb3YA THIEPCCHIIKH 5TOTO JOKYMEHTA,
BpAx JA MOXKHO (GyAeT ODomacTh HA CANT, MOCBAIMEHHEIH
COOPTY.

3. Obpawiernue Kk noucxosomy cepeepy (nouckoeoit cucme-
Me). HenmonpsoBanue mMOECKOBBIX CEPBepOB — HamoJee
yRoOHLIA cniocol noucka undopManun. B HacToamee Bpe-
M#A B PycCKoAsbaHON yacTe MHETEpPHETA TOOYASPHEL CJe-
AVICINE TONCKOBEIE CEPBEDPEI:

HAndex;
Rambler;
Google.
CyiqecTryoT 1 Zpyrue OOUCKOBBIC CHCTEMEL,

IloncroBLIe CepBEPLI

HanGoaee pocTynHRM H YAOGHEIM criocoboM moucKa mAGOD-
Manwa Bo BeeMupHoli DayTHHe ABAAESTCA HCOONBLIOBAHHE HOHC-
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KOBBIX cacTeM. IIpu aroM momck MHGOPMAOHH MOKHO OCY-
MECTBAATE 00 KATAJIOTAM, 8 TAKME M0 HABOPY KIKYEBLIX CIOE,
XApPAKTEPHIVIOIHUX OTHICKABACMBIH TeKCTORBIH AOKYMEHT.
PaceMoTpuM McIonb30BaAHHE IIOMCKOBHIX CepBepoB Oosee
noapobuo. IToHCKOBBIH copBep COREPIKUT 60ABIIOE KOANIECTBO
CCBLIIOK Ha CAMLIC PA3THYHLIE JOKYMEHTLI, M BCE 9TH CCHUIKH
CHCTEMATHZNDOBAHLI B TeMATHYeCKHe Katagorn. Hampumep:
CIOPT, KHHO, aBTOMOGMIM, Mrphl, HayKa ¥ gap. IlpuueM sTu
CCBUIKH VCTAHABJAHBAIOTCA CEPBEPOM CAMOCTOATENLHO, B ABTO-
MATHYECKOM pPE)XHMe IIYTEM PECYAAPHOrO IPOCMOTPA BCeX IO-
ABagomuxca Bo Beemupnoit nmayTune Web-crpannn. Kpome
TOr0, DOMCKOBEIE CePBEPHl IPEAOCTABAAIT OOABIOBATENK) BO3-
MOKHOCTE HORCKA AHGPOPMAIINH IO KJUeBhIM cacBaM. Ilocne
BEOJA KJAIOYEBLIX CJIOB IIOHCKOBRI cepBep HAYUHAST IMPOCMAT-
PHBATH JOKYMeHTH Ha Apyrux Web-ceppepax m BHIBOZUTE HA
9KpAaH CCBUIKH Ha Te JOKYMEHTHI, B KOTOPEIX BCTDETHIINCE YKA-
saHHBIe cJoBa. OGEMEO pPeayIbTATE] OOHACKA CODTHPYIOTCA IIO
yOBBAHMIO CIIEIMANBHOTO PEHTHHTA AOKYMEHTOR, KOTOPRIH Mo~
KAashIBAET, HACKOJLKO TIOJHO 3aJaHHEIN JOKYMEHT OTBEeYaeT yc-
JOBMAM IIOACKA MJIH HACKOJBKO YACTO CH SAITPAIITABACTCS B CETH.

f3nIK 3aNpPOCOR MOMCKOROIH CHCTEMAI

T'pynna KINUYEBRX CAOB, chOPMHDORAHHAA IO ONpejeseH-
HEIM IPABHJIAM — ¢ ODOMOIILIO A3KIKA 3AHPOCOB, HASHIBACTCH
SAIIPOCOM X IICHCKOBOMY CepBepy. SISEIKHM 3aO0poceB K PA3HBIM
IIOMCKOBRIM CEpBEPAM O4eHEb DoX0KH. [ToapoGHee of 9TOM MOK-
HO ¥3HATL, NOCETHE pasfea <JloMoib» HYKHOIO NOMCKOBOIO
cepeepa. PaccMOoTpHM npaBnia GOPMAPOBAHWSA 34lPOCOB HAa
IpUMepe MOHCKoBoH cucTeMul fAndex.

CHaTaKcHC
omeparopa Y10 oaxavaer omepatop | IIpmmep 3anpoca
J;zpoﬁen HIK ﬂ;:'::ecm:::ﬂ I:){B mpejeNax | .o oGman dusxyaBTYPA
&& Jlorzuecrkoe H (s npegenax | peuentmr && (mnannae-
HBOKYMEHTA) Hhlii cRIp)
doro | dororpama |
| Jorngeckoe HIIN cHHMOK | dhoTonzobpa-
JeHNe
+ ObAsaTensnoe  HaaAIHE +6RITS WK +HE GEITE
CJI0BA B JOKYMeHTe
{(TeXHOJIOTHNA | H3TOTOB-
0 Ppynnupenanse cios JeHre) (CHpa | TROPOTa)
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CuETaRCHC
ca

onepa Y10 ozaauaer onepaTop | Ipamep sanpo
_ Bunapusii omepatop 1 HE BANKH ~ BAKOH

(B Openenax OpeANOXeHAT) ;
;:m Braapuii onepaTop 1 HE myTepoanTeAs oo [apn-
- (B npefeaax AOKYMEHTA) #y ~~ (AreHTCTBO | TYP)

OOCTABIIMKHY /2 Kode

PaccrogHHMe B CI0BAX MyseiranbEoe /(—2 4)

/o m) (MuBYycC (-) — Haza1, obpasosaHne

+— e
mnoc (+) — anepex) BaxaHCcHMKH -~ /+1 cry-

AEHTOR
"KpacHad MIATIOYKA
wn TMomek dpaskt OKBHBAIEHTHO: Kpac-

Han /+1 manoura

Paccrogame B mpepicie-
&&/(n m) HEAX (MUBYC (—) — HA3AJK, Gank && /1 mamorn
mawce {(+) - Boepex)

YToOH DOJXYINTE JydIIue pesyILTATH NOUCKA, HeOOX0ANMO
3alIOMHHTL HECKOJIBKO IIDOCTHIX IPABHJI.

1. Hckars mEQOPMATATIO HE [I0 OAHOMY KJIIYeBOMY CAOBY.

2. JIyumme He BBOAATE KJIKOYEBHIE CJIOBA ¢ IPONHCHOE OYKBE,
TAK K4K 3TO MOX(ET IPMBECTH K TOMY, 9TO He OyayT Haliae-
HEl Te JKe CJIOBA, HAINCAHHEIE CO CTPOUHOMH OVKBEL,

3. Ecan B HTOTre DOACKA BH He TOJYYWIN HIKAKKX Pe3vibra-
TOB, IPOBEPLTE, HET JIX B KJIIOUEBLIX CJIOBAX Opdorpadn-
YeCKHX OIIHOOK,

CoBpeMeHHEIe IOMCKOBLIE CHCTEMEI IPEZOCTABIAIT BO3-
MOKHOCTh DOAKJIOUCHHA K cPOPMHPOBAHHOMY 3AIPOCY ce-
MAHTHYECKOr0o aHAMM3aTopa. C ero mOMOINbIO MOKHO, BBEAA
Kakroe-xnbo cA0BO, BRIGPATE AOKYMEHTEI, B KOTOPEIX BCTpe4a-
IOTCA OPOHU3BOJHLIE OT 3TOTO CJHOBA B PA3IHUYHHX .IafeKaX,
BpeMeHAX M Ip.

? Bonpocet u 3adaHus

1. B yeM COCTOAT TPM OCHOBHEIX cmocofia IIOMCKA MHPOPMAINH BO
BeeMupHO nayTEe?

2. KaxnM o0pasoM CCHUIKH HA KOHRPETHEE JOKYMEHTH [IONSJA0T B
OOMCKOBHIE CHCTEMEI?

3. ChopmyanpyliTe CROKHENMNA 3AUDOC, COCTOAIINHE H3 HECKOABKHAX
KJ/104€BRIX CJIOB, HCTIOMB3YA ASKHE 3a0pocos cHcTeMH Andex.
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Yemy Bbl QOMKHBI HAYMUTBLCS,
n3yuus rnasy 1

OcymecTBAATE 00MeH HEGOPMAIHEi ¢ CepBEPOM JIOKAJIBHOL
CceTH MIKOJBHOI0 KOMIIbIOTEPHOTO KJIACCA.

OTnpaBaaTh ¥ HOJYIAThE THCHMA 10 BJIeKTPOHHOM mouTe,

Baxa3bEIBATL HOBOCTH U3 TeJIeKOH(bepeRImii.

Honyuars uagopManmno ¢ Web-cTpaHHLEI, aApec KOTOPOii
BAM H3BECTEH.

HckaTh UE(POPMALIMIO B CETH € IOMOIIBI0 IOMCKOBBIX IIPO-
TPaMM.




KOMMYHUKALIMOHHBIE

JlokanbHble ceTn

HasHaveHue:

1) COBMECTHO® MCTIONbL30BAHWE OOLMX
annapatHbIX CpencTe (HakonuTenen,
NPUHTEPOB, MOAEMOB M Np.);

2) onepaTUBHLIA OOMEH BAHHBIMKY;

3) MHGOPMAUMOHHAA CHCTEMA NPEANPUATHA

Opranusaums;

— OJHOPAHIOBaA CETb;

— CETb C BbAeneHHbIM Y3NoM:
cepeep, paboume cTaHUuK

MNporpammHoe obecneveHune:
CETeBan ONEPALMOHHASN CUCTEMA




oo

Cucrema
OCHOBHbIX MOHATUN
rnaBsbl 1

FmoBanbHble ceTn

3—1303

) |1 Yanb cemn:
KomnbioTepe!, 06beAnHeHHbIE B CETh,
® XOCT — NOCTOAHHO NOOKNICHEHHLIA K CETH KOMNLIOTER
§ g KaHank! nepegaul AaHHbIX: NpeBoAHbIe (TenedoHHbie
Z =l UHWK, BreXTpUdeckuil kabenb), GecnpoBoaHLE
z g {pagwokanank!j, onTu4eckmwe {CNTOBOMOKHO)
iR
F
L1 Mogewm: npuGop ana nogknionenma MK noneaoearensn
L ) K COTU yepes TeNehoHHYIO MUK CBAIn
7" p o
(" Y| Nowrosuiit ceprep,
NOMTOB2A NPOrpamMa (KNUEHT)
= NMouTOBLIA ALWK: WMEHOBAHHLIA Pa3Ran
I = NOMbL30BATENs HA Cepeepe INSKTPOHHOR
;:: - g NONTBE (NOHTOBOM OTAEIEHUN)
e =
§-. E | = |1 3nexTtponnni appec:
g % 5 M mmmen: @ adpec cepeapa
I -
oz |_I OnexTpoHHOe NWCLMO: 87pacHasn YacTe
g 5 L J {koHBBPT) + TEKCT_NUCbMa + BROXEeHWR
= g_ Web-CTpaHMua: 0CHOBHAR WG OPMAaUMOHHAA
[+ epHnua WWW — gokymeHT ¢ nepceaaaMi.
'g' = Wide Web WWW: ~ anayTvna» runepcesizei. Web-cair
Web-cepaep: 6payaep (Web-xnweHT)
Ti 0B
B e s St
HHrepHeT-Tenadonmn. Mouckoswe CRywGo
”
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A\ ENENE

3Aecb Bbl Yy3HaeTe

* YTO TAKO@ HATYpHbie U MHPOPMALMOHHLIe MOJENH

* KaKMe CYWeCTaYIOT BUALI MH(MOPMALIMOHHLIX Moaenel

* KaK OHW Peanu3yloTcA Ha KOMNLIoTepe
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Yro rakoe
MoaenupoBaHue

OcHoarbie meMbt napazpapa:
m HAmYpHbie MOTeAU,
B UHPOPMAUUOHHbIE MOPERU;
n JopMaruszayiLa.

HarypHnie Moaeau

Ceiiuac peun noiifier 06 0UeHL Ba;XHOM B HAYKE HOHATHHA — HO-
BATAH MOZCAH. ITO CAOBO MHOI'EM 3HAKOMO. BosMoiHO, KTO-TO
H3 BAC 3AHMMAETCH TEXHNIECKHM MONEIMPOBAHHEM — CTDOHT
MogenH xopabneii, apromobmineil pim camoseroB. Takyne Moxenn
BOCIIPOHSBOAAT HEKOTOPLEIE CBOHCTEA PEabHEIX YCTDONCTE, HA-
opuMep GopMy, cHocOOHOCTE ILIABATH, €3AUThL HMJIH JIeTaTh.
Mo HO IPMBECTH H ZPYTAe TPHMEPHI MOAeIel: miobyc — aTo Mo-
JelNb 3eMHOrO MAapa, MaHeKeH B MATASHHE — MOZEJIb I€JI0BeKAa,
MAKET B MACTEPCKOI APXHTEKTOPA — MOBEJIb 3ACTPOMKH ropoja.

Beime nepeuncleHL NPAMEPHl MAMEPUALbHLIX Moleneil.
Hx enie HASHIBAIOT HATYPHHIMH MOJEJIAMHA.

Kax npaBuno, MOAEAHPYEMELA 0GREXT NpeacTABAAET cOGOIL
CIOMKEYIO cHcTeMy. HanpuMep, aBTOMOGHNIEB COCTONT M3 KOPIY-
ca, IBUTATEAA, KOJEC, PYJIeBOTO YIOPAaBJIeHH A, CaJoHa | 1np. Mo-
JeAb ABTOMOOHIIA, IOCTPOEHHAA IOKOJIBHUKOM, MEOTO IPOMIE.
B Heil, HanpuMeD, MOXKET OTCYTCTEOBATH JABHTATE/b, BJIEKTPO-
IMTAHHE, PYJEBOe YINpPaBJieHHe H JpyrHe 4acTH, pasMep ee
MEHBIIIE PA3MEPA HACTOANIET0 ABTOMOGHILA.

JIo6aa MOAeI: BOCOPON3BOAUT TOJLKO TE CBOMCTEA ODHTHHA-
JIf, KOTOpEIe IMOHAZOOATCA JEJMOBEHRY IIPH €€ MCIOJB30BAHHH.
Hanpamep, MaHeKeH ¥ NPOA3BOACTBEHHOTO pofoTa MOXMCHO Ha-
3BATH MOASMAMH YesoBeka. MaHeKkeH HYAEH AJIA TOrQ, YTOOLI Ha
HEro MOKHO GRLIO HAAETH OfeKAY AAA PeRIAMEL FUIH 4aa yaoh-
c¢TBa PaboThl DOPTHOTNO, HO CHOCOOHOCTH XORHTL, MBICIATE MAN
PasroBapHEATH OT Hero He Tpebyered. IloaToMy MaHekeH ROKeH
BOCIPOHIBOAMTE JINIIE GOPMY B PASMED JeJIOBETIECKOTO TeJIa.

Mens co3aaHuA NPOH3BOACTECHHOTO poboTa cCOBCEM Apyrad.
Pobor aosxen BOCIPOH3BOAUTh HEKOTOPHe PU3NYeCKHe neii-
CTBHA Ie/I0BEKA; YMETh OPATH H MepeMeINATE AETAIH, 3aKPYIH-
BATE H pACKPYIHBATE O0ouITh! H Ip. Ho ana AocTHIKeHNA STHX 1e-
Jieii BHEIIHEr0 CXOACTEA € YEJIOBEKOM COBCEM He TpedyeTcAa.
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" CroiicTea 06 LeKTa, OTPAYKCHHEIE B MOJAETH,
3ABHCHT 0T LIeJH Mogeanporanuda. Mozenu
OAHOTO H TOTO jKe 00/beKTa OYAYT pasHBIMH,
€CJIH OHH CO3AANTCA A PAsHEIX menel.

Hadopmannonmsie Moaean

KpoMe HATYPHBIX CYDIECTBYIOT eIne HEQOPMAHHOHHALI® MO-
gemu. HeTpyaHO IOBATH, 9TO ANA MHQOPMATHKY AMEHHO OHH
IPEeACTABJASIOT HAUGOALIIMIL HHTEPEC .

Ecau matypHas Mozesp 00beKTa MOLENHPOBAHUA — 5TO €T0
duangecrkoe noxgobue, To HEGOPMANNOHHAA MOALJIL — 2TO €T0
onucasne. Coocob onHCAHNA MOMKET GRITH CAMEIM PA3HBIM: BED-
OaNbLHBIM, T. €. CIOBECHEIM OIIHCAHMEM Ha eCTECTBEHHOM A3hIKe,
MaTeMaTH4eCKuM, rpadbuaeckam u ap. Hanpumep, yepTe:x Ko-
pabna aBiageTca ero rpadHIeCKUM OIIHCAHAEM, a CTANQ GhITh,
nadgopManHoHHOH Moaeasio Kopabuaa (puc. 2.1).

Puc. 2.1. Mogenmpopagne gaTypHoe H ARGOPMATHOEHOE

Houarue o6rexT MogeAMPOBARAA HAKO NOHUMATDH B CAMOM
MAPOKOM CMBICHE, ITO MOMKeT GHITh MAMePUARbHYIL 00seKMm:
Kopalns, KoMeTa, XUBAA KJIETKA; AsAeHue npupodsi: rpoaa,

*
B nHayre cymecTsyeT eme offHA PASHOBMAHOCTL MoJeaell: Boofpaskaemsie
(nzeansune) mogenu. Hanpumep, B hMaEKe: MATeDHANLHAA TOUKA, aGCO-
JIOTHO TEEDACE TEAD, HASANLHEIH Ias; B MATEMATHES: PeOMETPHIECKAA TOI-
k4, GecKOHEYIROCTE H Op.
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COJIHEYHOE IATMEHNE; npoyece: nojieT paKeTsl, H3AMCHEHHE CTO-
HMocTH aknuii Ha doHaoBOH GUpIKe.

. Mopeauposanie — 3T0 JeATENLHOCTh
deJI0BEKA N0 CO3JAHWIO MOAEIN
(HaTypHOI I HHGOPMAIUOHHON ).

Tax e KAK H HATYpHLIE, HHPOPMAIAOHHEBIE MOZEAH OAHOIO
H TOrO e o0'beKTA, IpeAHAZHAYEHNBIE A/l PASHEIX IeJield, Mo-
I'YT CYIICCTBEHHO PAIIHYATHCH,

Boer npamvep. Hepearo M10AAM HIPpUXOAUTC 3aNIONHATE BCEBO3-
MO)EHEIE AHKETEI, IHYHEIE KAPTOIKH. Takue JOKYMEHTHI MOMKHO
PaccMaTpPHBATh KaK PasIHIHbEe MAEMOPMAIHOHHEIC MOJEIH Je-
Jroseka. Ito opMe OHM OAMHAKOBEIE (AHKETHI), & IO COREPIKAHUIO
pasuele. Hampumep, B 1aanoil Kaprouke paGoTHUKA TPEATIPHA-
THA, KOTOPAs XPAHUTCH B OTASNE KAAPOR, 0 HEM MMEIOTCA clle-
AYIOMIHE CBeJleHHA: (haMuIUs, UMsA, OTYECTEO, TION, 'OX POXAe-
HUA, MECTO POJKJAEHMA, HAITHOHANLHOCTL, afpec MPOYKABAHNA,
obpazoBanme, ceMelinoe MONOM¥eHHe. A B MeIULIUHCKYIO KapTOd-
KY TOT'O JKe CAMOTO 9eIOBeKa 3aHOCATCA CIeAyIOnIue fanHke: da-
MHJIHA, HMA, 0THECTBO, OJI, F'OJ POEAeHNA, FPYIINA KPOBH, BEC,
poCT, XpoHHYIecKHe 3a0oeraHuA. B obOiecTRe OXOTHUKOB, Wie-
HOM KOTODOrO ABJIAETCA 9TOT e JeJIOBeK, O HeM XPAHWTCA Tpe-
Tl Hafop ceeaenmil. Kak BHamTe, pasHBE INIH MOAEJIHPOBA-
HHA — pasHble HHGOPMANHOHHALIE MOJEIIH.

CoBpeMeHHKIM HHCTPYMEHTOM AJIA RHGOPMaIEIOHHOTO MOJie-
JUPOBAHNA ABAACTCA KOMIBIoTED. C ero 1oMOIBI BOCIPOUIBO-
AATCA caMbie CJOKHBe o0 BeKThI, mponecehl, ABNeHNA. Taraa
MOAeIs O0BIUHO OTOOPAXKACTCA HA 3KpaHe B BHAE CTATAYECKOro
(HEIOABUIKHOTO)} HIM AHUMHPOBAHHOTO (TIOABMAKHOIO) H306pa-
JKEHAA, MOIKET COOPOBOMIATECH 3BYKOM, T. €. MCIOJIb3OBATD
TeXHOJOTHI) MYJIbTHMEIHA.

- Mogneas — 370 yIpollleHHOe TOA00HE peanbHOro
obmexTa. Mogens orparkaeT JIMIOb HEKOTOPbIe
cpoiicTBa 06BeKTa, CYIIeCTBeHHEIE ¢ TOUKH 3peHuA
aean MOAEJIHPOBAHNA.

Jns oGosHAYEHHA CA0KHBIX 06BEKTOB, COCTOAIMX W3 MHO-
JKeCTBA B3AMMOCBABAHHLIX ACTel, B HAYKE HCIOJb3yeTCH Tep-
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MUH cHcreMa. B 60EImHHCTRE cAyuaeR o0/LeKTaMH MOZEINPOo-
BAHAA ABISIOTCA CAOKHLIE CHCTEMBI: IPHPOXHEBIE, TEXHHUEC-
KxHe, o6IleCTEEHHEIE U AP.

" Moaens HCONB3YeTCA KAK SAMEHHTENE DEANEHOMN
CHCTEMBI ATA BOCIPON3BEREHHA OTHSIBHBIX
ee GyHRIIMNA, AAA IPOTHO3A €€ MOBEACHAR
B OIIPEJeJICHARIX VCIOBASIX.

dopmannzanna

Yro Tarkoe hopManusanua’? B 5TOM CI0Be 3aKIIOUAETCH CYTh
EHQOPMAOUOHHOTO MoaenupoBannsa. HudGopMALIMCOHHAA MO-
Aeab OITUCHIBAET O0EeKT MOAETHPOBAHHA B hopmMe Kaknx-1ubo
sHakoB: 6yxB, undp, PUCYHKOB, KapTOorpadHUYecKHX dJIeMeH-
TOB, MOTEMATHYCCKHX HJIA XHMHYeCKAX GOpMyI H T, .

" MdopManH3IANNAA €CThH PE3VALTAT Nepexons
OT PeAILHEIX CEBOHCTB O0'beKTA MOAENIUPOBAHNA
K nX Popranvromy 0003Ha%eHUI0 B OIpeeTeHHOH
3HAKOBOH CHCTEME.

Camoil popMaTH30BAHHON HAYKOL ABASETCA MATEMATAKA.

6 KopoTKo 0 rnaBHOM

Moaenr — oro ynpomernoe nogobnae peasHOro 00BeKTa, OT-
Paxkalollee CBOMcTBa 00beKTa, CYLUIECTBEHHRC ¢ TOIKH 3PEHNA
IeJIA MOREeTHPOBAHNA.

Mogenn 6piBatoT HATYPHEIE U HHPOPMAOWOHHLIE.

HadopManuoEHas MoAens NpescTaBideT coboil onucanme
o0'beXTA MOACIMPOBAHUS.

Pa3subivM meaaM MoAeAHPOBAHHUSA OZHOI'O H TOTO ke 00beKTa
MOTYT COOTBETCTEOBATH PA3HLIE MOAEIH.

O0BeKT MOZIe/INPOBAHAA CIeLYyeT PACCMATPUBATE KaK CHCTe-
MY -— HeJo0e, COCTOALICe H3 B3aNMOCBASAHAEBIX YACTEH.

DPopMATH3ATMA €CThH Pe3YJbTAT HePeXOAs OT PeaNbHBIX
CBOCTB MOAEIHPYEMOH CHCTEMBI K HX PopMAILHOMY 00o3HAaYe-
HUI0 B onpeZeieHHOH 3HAKOBOH cHcTeMe.



40 rnasa 2. MHGOpMaLHoHHOe MOAEIMPORaHWE

? Bonpocsi u 3adanus

1. Yro Takoe Mogenn?

2. Kaxge cBOHCTBA peANEHMX 06 LEKTOB BEOCIPOASBOAAT CAEAYIOmne
MOZeNN;
¢ MYJSMKH ODOAYKTOB B BATDHHE MArA3HEA]
* YYIeJO IITHILI;
¢ 3ABOAHOH ATPYIICTHEHIT ABTOMOOHIL?

3. Yto Taxoe AEGQOPMAIHOHEAA MOAEIELT

4. TlogcHATE PASHALY MEXIY TeXHATECKON MOJEIBI0 CAMOJIETa H HH-
(opMAITHOHHEOH MOAEABIO CAMONETA (TePTEXOM).

5. Moxro an caeayontie 06 5eKTH CITATAT: FHQODPMANAOHHEIMH MO-
ReAMH:

¢ DACTIHCAHHE YPOKOB;

¢ NporpaMMa TeNeBHACHNA}

¢ DEOEnT HA HOAYIeHHe JeKapeTea?

Ecam na, To 9T0 A8 HAX ABIACTCH OOBEKTOM MOASHAPOBAHHAT

5. IlpuayMaiiTe HECKOAEKO BAPDRARTOB ONNCAHAA OTHOrO H TOTO JKe
O0BeKTA A PASHBIX MENei.

6. Hazopure mpomecchl HAH ABJACEHA, KOTODBLIe HEBOZMOXHO HIH
09€HD CAOKHO BOCHPORIBECTH B HATYPHLIX MOAEIAX.

7. Yro raxoe dopuaimzanua? MoxXHO MH BHICTABICHHE YIHTEIEM
OOEHKH 34 BAII OTEET HA YPOKE HASBATS hopMammzanncH?

Fpacpuueckue
§ 7 | wHdopmaunoHHble
Moaenu

Ocroanvie memut napazpaga:
B RAPMA KAK UHGOPMEULOHHAR Modery,;
B YEPMENU U CXEMBE;
8 zpagux — moderwb npoyecca.

Kapra xar REQOPMANHOEHAR MOJIEIH

MoxHO I HASBATE RHPOPMATTHOHHOHE MOAENBIO KAPTY MECT-
HoctH (puc. 2.2)? Beaycnosno, Mmoxxno! Belip Rapra onucsteaem
(rpadpuecKn) KOHKPETHYIO MECTHOCTD, KOTODAA ABIAETCH JJIA
Hee ofzexmonm Modeaupoeanua. KpoMe Toro, Kapra cosgaercs
¢ onpefenerHOl YeAbin: ¢ ee IMOMOMIBID MOXKHO moGpaTecs Ho
HYHOIO HACEJACHHOTO NYHKTA. Henmonsaya TnHeRKY B YIHTH-
Basg MacmTal KapTel, MOMKHO ONPEAe/IMTE DACCTOSHHE MeXAY
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Kapra Tonorpaguyeckan
pailion x/n cT.03epHan

Nwer M37-140
PQCCUA

Maciuraf 1:25000 (& 1 cu 250M)

Puc. 2.2. KapTa MecTHOCTH

PAIMYHLEIME OYHKTaM®A, ORHAKO HUKakuX Godee moapobHEIX
cBeAeHMil 0 HaceJIeHHBIX IYHKTAX, KPOMe HX PACHOOIOMKEHHA, 3Ta
KApTa HE JAeT.

Yepremu H CXeMbl

JpyraMy sHAKOMBIMY BaM OpHMepaMu rpadbuaeckux HAEGOD-
MANDFMOHHEIX MOJENEH ABNAIOTCH YePTEeMH, CXeMBl, rpaduKH,

Yepre:x nonieH GRITE 09eHb TOUHRIM, Ha HeM YHA3BIBAIOTCA
Bce BHeoOxoauMEle pasMephl. HanmpuMep, geprex 60JTa HyMHeH
AN TOrO, 9TO0K, MIAAA HA HErO, TOKAPE MO BHTOYHTL GOJIT Ha,
cTanke {puc. 2.3).

¥V cxeMBl HJIEKTPHUYECKOM IlenH HeT HUKAKOTO BHEIIHETO
CXOACTBA ¢ PEANBHOK AJeKTpHYecKoil nensio (puc. 2.4). dmex-
Tpoopufopul (IAMIOOYKA, HCTOYHAK TOKA, KOHAEHCATOD, COIIPO-
TEBACHHE) H300paKeHhl CHMBOJIHYECKUMH 3HAUMKAMHM, 8 JIH-
HEN 0003HAYAIOT COSAMHAIIIHE X IPOBOTHUKH 3JICKTPHUEC-

67.5:0,5 : : | :
: E
100
mu-

Puc. 2.4. Cxema
Puc. 2.8. Yeprex Goara BieKTpETecKol menn

M15

Ly =
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KOr0 TOKA. JNEeKTPHUYeCKAd CXeMa HY)KHA AJNH TOro, 4Todni
AOHATH NPHHELMI PAGOTEH! Hend, YTo0H MO HO GLLIO PACCUUTATE
B Hell SHAYEHMS CHJE TOKA H HAIPAMXKeHHA, YTOOH npH cGopKe
Henn MPaBHJIbHO COSTUHHUTE €e NeMEeHTEI.

Cxema — sro rpadpudeckoe oroSpaieHne COCTABA H CTPYKTY-
PHI CHOKHON CHCTEMEI.

Crpyxrypa — 910 MOPANOK 06 BeAMHEHNST

8JEeMEeHTOB CHCTEMBI B €HHOE OEeJIoe.

Ha puc. 2.5 npusegena cxema MocKOBCKOro MeTpomoJinre-
Ha. CrpyKTypy MOCKOBCKOTO METPOIOJIATEHA HASKIBAIOT PajH-
ANTBHO-KONBIEBOMH,

HHEMHC KA
KA AP E R
BOLTHORS
MO
L ERY

BOPORCKON ICCT e Jrmcuorpsraukran
S v ctwponmvascackan (TN 18
WAMLLA CHOSEMRCKAR |
[P

Puc. 2.5. Cxema MOCKOBCKOTO MOTPOIIOXHTEHA
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I'padur — mozens mpomecca

Jina orobpakeHud Pa3IHYHKEIX DPOLECCOR YACTO OPHOEraloT K
mocTpoennio rpaguior, Ha puc. 2.6 naobpaskeH rpaduk H3Mene-
HHUSA TEMIOEPATYPHI B TeUeHHe HeKOTOPOro IEPHOXA BDEMEHH,

T°CH

Pwme. 2.6. F'padiK HaMeHEeHHA TeMOEPATYPEI

C rapraMm, TepTe:KAMH, cXeMaMi, rpabnKaMy B UMean
Aeso u paHemie. IIpoeTo pannnte BRI HX He CBA3BIBAJIN ¢ IOHATH-
eM RHGOPpMAIIHCOHHOE MoTe H.

KopoTxo o rnaBHOM

HaraagauMu BHPOPMAIMOHHEIMA MOJEJAME SBJISIOTCH
rpadbugeckre H300paKeHHA: KAPTEI, YEPTEXKH, CXeMEl, rpadhna-
KH.

? Bonpocst u 3adanusn

1, IIpuBeanTe pasnA4YHEe OpAMepH rpadAYecKUx HHEGOPMANHAOH-
HBIX Mofenei.

2. INocTpoiiTe rpadhnuecKyI0 MoAeNs Bameil KBAPTHPLL. YTo 5T0; KAP-
TA, CXeMa, YepTex?

3. Kaxaa dopma rpadhnueckoii Mogean (KapTa, cXxema, depTex, rpa-
¢ur) npuMenHMa 444 oTodpakeHna npoueccos? [IpapegaTe npu-
MEpHL.

4, IToctpotiTe rpaduaecKy0 MOgeAs cOBCTBEHHON YCNeBaEMOCTH IO
ABYM DASNMYHLIM ANCOUILUIMEAM IIKOJLEONI HporpaMMel {(camMoii
mobumoit 1 camoii «memofiMoits ). Coporaoszupyiite mo sToil Mo~
Aesd ¢cBoit AanpHelimnil npomecc 0fyveEna AaHBEIM OpeaMeTaM.
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TabnuuHble
Mogenu

Ocrosnbie meMbt napazpaga.
m Mabauubi muna «ofseKm—ceolicmeo»;
B mabaulsi muna «o0sexm—obsexmy;
& JBOUYHbIEe MAMPUUDBL.

TaOaHuzl THIA «00LeKT—CBONCTROS

Eme oxuoit pacnpocrpanennoii ¢popmoit nabOpMAnHOHHOM
MOZENH HABJIAETCA IPAMOYTOJABHAS TAGIHIA, COCTOAIIAA U3
CTPOK H cToN61 0B, Hcoonn3oraEne Tabmun HACTONbKO IPHBEIU-
HO, UTO X4 UX NOHUMAHHA 00bI1HO He TpebyeTca AOMONIHATEND-
HBIX 00'BACHEHMIA.

B radecTBe mpuMepa paccMoTpum Tabanny 2.1.

Tab6anna 2.1. Jomamuaan Suimorexa

HoMep AsTop Haapanne Tox Honxa
0001 | Benses A.P. Yenosex-ambutna 1987 5
0002 | Kepeya I. Bponaru Cepepa 1991 7
0003 | Typrenes H.C. | IloBecrTm H pacCKA3EI 1982 1
0004 { Onema HO.K, Habparuoe 1987 5
0005 | Benaer A.P. 3sesga KOIT 1990 5
0006 | Tmmados I0.H, | Kioxna 1979 1
0007 | Tomncroit JI.H. IloBecTH B paccKassl 1986 1
0008 | Beasexr A.P. Habpannoe 1994 7

IIpn cocraBieHHHM TAOIHIBI B Hee BKJIKOYAETCHA JAOIL T4 UH-
dopManua, KOTOpPAA WHTEpPECYeT HmMoJab30BaTens, Hanpumep,
KpoMe TeX cBeleHMi 0 XHUrax, KoTopsle BKJIOYEHE B Taban-
ny 2.1, cymecTRYIOT B APYrHe: M3JATEJIBCTBO, KOJNYECTBO
CTPaHAL, CTOAMOCTE. OZHAKO AAA cOCTABHTENA Tabaunbr 2.1
OBL10 AOCTATOTHO CEeAdeHUi 00 aBTOPe, HASBAHAH M roje H3ga-
HHUA XHUTH (cTONOHH « ABTOD», « Haspanues, «Coxs) n undop-
MATIMH, TOSROJAIMEH HAHTH KHAry Ha OOAKAX KHHUMKHBIX
cresinaxet {cronben «Ilonxa»). IIpegmonaraerca, 4TO BCe
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HOJKH IPOHYMEPOBAHK H, KPOME TOP¢, Ka@ oM KHUre IpHCBO-
€H cBoll mHBeHTAPHBIN HOMeD {(cTonbel;, « Homep» ).

Tabmuna 2.1 — 2T0 yHpOpMAUUOHHAR MOPERL KHEANKHOIO
doraa noManraeit GuGaHOTOKH,

Tabanua MOKeT OTPAKATE HEKOTOPBINA MpOoIlece, UPOHCXOAA-

muii Bo ppemesu (Tabua. 2.2).

Tabtaaua 2.2. ITlorona

R | Ocamen | Tomeps- | Mamnense, | Basrocm,
15.03.2007 | Caer -3,6 746 67
16.03.2007 | Bea ocaakop 0 750 62
17.03.2007 | Tyman 1,0 740 100
18.03.2007 | Doxaw 3.4 T45 96
19.03.2007 | Bes ocaaxon 5,2 760 87

IMoxkasaaua, KOTOPHIE 3aHECeHE! B TabauLIy 2.2, CHEMATIHCH B
TeueHHE IIATH AHed kR OAHO N TO JKe& BpEMA CYTOK. [ JIAnA Ha Tab-
JHANOY, JIErKOo CPABHHTL PASHEIE fHH IO TeMOEPATYPE, BIaKHOC-
TH 1 np. Janayo Tabouny MOXKHO PACCMATPDHBATL Kak LHPop-
MAYUOHHYIO MOOeab npoyecca UIMeHeHUSR COCOSHUA N020dbL.

Tabmaup 2.1 1 2.2 orHOCATEA K HanbOIEee YACTO HCNIOJL3Ye-
mMomy ThOy Tabamn. X HasmMBaKOT TAOAHOAMH THHA «00B-
exT--cBOiHcTBO» . B ofHOll cTpOKe Takoll TaGAUIEl COASPIKHTCH
mHpopMmanna 06 ogaOM 00 beKTe (KHHATA B OROIHOTERKEe HIH CO-
cToAaHRHe noroasl B 12-00 B gamnkIii ness). Croabupl — oTaens-
Hbl¢ XApPAKTEPUCTHKH (cBOICcTBa) 00 LEKTOB.

KoneuHo, cTporu i cTonbusl B Tabannax 2.1 v 2. 2 MoxHO IO~
MEeHATh MEeCTAMM, MOBepHYEB UX Ha 90°. Huoraa Tax 1 menaior.
Torza crpoxu 6YAYT COOTBETCTROBATE CBOMCTBAM, A CTONGITH —
obrexram. Ho wame Beero Tabaumbl CTPOAT TAK, ITOOHL CTPOK
B HHX OBLIO Gonnine, geM cToxbumos. Kak npasuno, o6beKTOB
Gonbore, yeM ¢croieTB.

Tabnausl THOA «06BEKT—O0BLOKT»

JIpyruM pacrnpoCTPaHEHHRIM THIOM Tab/ML, ARIAITCA TAb-
JIMITEI, OTPAsKAIOIINE B3AMMOCBSI3H MEXAY PasHbBIMU 0OLeKTa-
MH, Ux BA3BIBAIOT TA6AHUaMA THIIA «06bexT—o0BexT» . BoT no-
HATHBIH KAJKAOMY IDKOJBEAKY NPUMED Tab/INIE YCIeBaAeMOCTH
(Taba. 2.3).
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TaGauna 2.3. YcnesaemMocTs

Yyepmy Pyccrmii | Anmrefpa | Xumua | Dusnxa | Heropua | Mysuixa
Amuknn ITerp 4 5 53 4 4 5
Boros Hean 3 3 3 3 3 4
Boaxos Haea 5 5 5 5 5 5
Tanxnea Huea 4 4 5 2 4 4

CTpOKM OTHOCATCA K Yy4eHUKaM — HTO DEepBHI BuA 06BEK-
TOB; CTONGHE — K INKOJILHEIM IIpeAMETAM — BTOPOIT BIA 00HeK-
Top. B Kawpoil aueiixe Tabnanmel, HA DepeceveHUH CTPOKH H
C¢T0J0IAa, — OIEHKA, MOJNYUYSeHHAA AAHHEIM YIeHHKOM II0 JAHHO-
My OpeaMeTy.

Tabauna 2.4 Toxde AMeeT THO «00BeKT—00HeKT» . OaHaAKO, B
OTINYHE OT IPeARAYINeit TabIuIEl, B Hell CTPOKH H cToXOIEI OT-
HOCATCA K OXHOMY U TOMY ¥e BEAY o6BeKToB. B 310 Tabnune
coflepyRUTeA HHGOPMANUSA O HAJWIHAN IPAMEIX JAOPOT MeXAY
HACeJIeHHHIMH MyHKTAMH, COrJIacHO Kapre H3 § T (cm. puc. 2.2).

Tabmuna 2.4. Jopora

Jaww | Osepuaa | IlogropEas | EnoBo BoSpw
Hagu 1 1 1 1 0
Osepuaa 1 1 0 1 0
IToaropaas 1 0 1 0 1
Enoso 1 1 0 1 1
Bobpul 0 0 1 1 1

JABouunEie MATPHILI

B MareMaTHKe MpAMOYIOJLHAA TAGNHIA, COCTABJCHHANA H3
uKces, HASHIBaETCA MaTprned. Ecim MaTpuOa coepRAT TOXb-
KO HYJIH M eAWHANEI, TO OHA HASKHIBACTCA ZBOHIHOM Marpuuel.
YUncaopaa gacTh Tabaunnl 2.4 opescTapiseT coboll JBONIHYIO
MATpHIY.

Tabruna 2.5 Takxe cOREPIKHT ABONIHYIO MATPHUILY.
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Tabmmua 2.5. PaxyILTATABRI

Vaernr Teonoren IIzeToBOACTRBO Taunsl
Pycanos 1 0 1
Cemenon 1 1 0
Boropa 0 1 1
Mnganera 0 0 1

B Heit npuBeaeHB] cBeACHHUA 0 NOCENEHUH TeTHPLMS YICHH-
KaM¥ TpeX GakyJILTATHROB, BaM yXe JOKHO ORTL IOHATHO,
YTO eAUHHIIA 0003HAYAET HOCEIMMEeRne, HOMb — Hemocentenne. Ua
210l TAabMEOE cneayeT, HanpUMep, uTo Pycanos mocermaer reo-
JIOTHIO B TaHIOEI, CeMeHOR — T'e0JIOTHIO B IIBETOBOACTEO M T. A.

B Trabnunax, npeacTasasionux coboll dsounnvie mampuyni,
ompaxcaemcsa KaiecmeeHtoviii xapaxmep céa3u mexdy ovsex-
mamu (ecTs FOPOra — HET ZOPOrA; MOCEHIAST — HE DOCEINAST U
T. n.). Tabauna 2.3 cofep:KUT KONHYECTBEHHEIE XaPaAKTePHCTH-
KH yCOeBaeMOCTH YIeHHKOB IO IPeAMETAM, BEIPasiteHHbIE OLeH-
KAMH OATHOAIABHOHN CHCTEMEL.

Mkel paccMOTpeSTH TONBKO KBA THOE Tabunuy; «00beKT—cBoii-
CTBO» ¥ «00BeKT—00beKT» . Ha IpaKTRKe HCIIONBIVIOTCA B APY-
rue, ropasao Sosee Cao0KHBIE TACIAIBI.

@ Kopotko 0 rnaBHOM

Jna mpeacTaBieHHA MHGOPMAOHOHHBIX MOZAeJeil IMAPOKO
HCHOJAL3YIOTCH OPAMOYTOIbHEE TAGAANEL.

B rabimmne Tana «00'BEKT—CBOMCTBO* OJHA CTPOKA COAEPIKAT
undopmanmio of ogEoM 00BeKTe. CTONbnE — OoTHenbHEIe Xa-
pakTepacTRKHE (CBOMCTBA) 00 BEKTOR.

B Tabnuue TAODa <«0fbeKT—06LEKT» OTpAKAETCA B3ANMO-
CBA3SL MEXRAY PA3IHYHRIMH 00beKTaAMH,

HuenoBaa npaAMOYTONLHAA TAOIHIA HAIKIBAECTCA MAaTpUNed,
Martpuna, cocTapeHHAA N3 HYJel H eAAHAL, HAZHIBAETCH JBO-
HYHOHU MaTpHneii.

JIBOHYHAA MATPHIIA OTPAIEAET KAYECTEEHHBIN XaApaKTep CBA-
el mexmay o peKTaMH,
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? Bonpocbi u sadarus

1. B ueM cocromT yA0GCTEO TabGamuBOTO npeAcTaBAeHHA MEbOpDMAa-
oau?

2. IlpueeguTe opAMepn Tabamm, ¢ KOTOPHEIMM BaM NIDHXOAHTCA
HMeTH AeJI0 B IIKOJIe B AoMa. Onpefeanre THI, K KOTOPOMY OHH OT-
HOCATCH: «00'beKT—CEONCTROY HJIA ¢06BEeKT—00BeKT».

3. Yo Takoe Marpuna? Yrto TaKoe ABOMUHAA MATPHOA?

4. Ilpeacrasbre B rabauynoli GopMe cBefeHHA 00 YRIeTeHHAX BAINAX
OAHOKJACCHHEOB, KaKkoil TR Ta6AMIE BH HCHONBE3YeTEe ANA BTOH
nenn?

8. HenonpaoraHne TabamuHo# MoAe/ N YacTo ofJlerdaeT pelneHHe HH-
dopManHoHECH 3amaun. B ciepyiomeii Tafanme saKpalIeHHBIE
KJIETKH B PACOHCAHWH 3AHATHI COOTBETCTBYIOT YPOKaM QHBKYAb-
TypH B 9-11 Kaaccax IMKoIH,

Pacoucanne 3aEATHH

BEINoIHEATE CIEZYVIOMAES 38[aHAT:

& COpefeNATe, KAKOE MAEAMANBLHOE HKOJHYECTBO YIHTEICH
braryneTypR TPelyeTes OPH TEXOM PACOHCAHAH;

* maiiATe OAWH M3 BADAAHTOB PACIHMCAHMS, IDH KOTOPOM MOKHO
of0HTHACE IBYMS YIUTEIAMH QHEIKYILTYPE;

® B INKoJde TpH YuHTeas ¢GusKyasTypel: Heasor, Ilerpos,
CrICPOE; pacOpefieliTe MeXXIy HUMH YDOKH B Talnmme Tak, -
qTo0Bl HE ¥ KOT'O He GELJIO «0KOHe (IYCTHIX YPOKOB);

€ pacIupesesHTe MeMAY TPeMa YIHTEAAME YDOKH TAK, YTOOEI
HATpPY3KA ¥ BeeX OLia oMEAKOBOM.

6. B XOMIBIOTEePHOIT CETH Y3NOBEIM ABJIAETCA CepBep, ¢ KOTOPEIM He-
OOCPEACTREHHO CBASAHBI BCE OCTANAbHBIe cepBephl. [ana caexy:o-
oA ApOHYHAR MaTpuua. B meit C1, C2, C3, C4, C5 — obosraueHnA
CepREpOR CeTH.
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C1 Cc2 C3 C4 C5
Cl 1 0 0 1 0
C2 0 1 0 1 0
Cc3 0 0 1 1 0
C4 1 1 1 1 1
Ch 0 0 0 1 1

OnpegenuTe, KAKOH cCepBep SBASeTCS Y3I0BLIM.

UndopmaumnoHHoe
MoaenMpoBaHue
Ha KoMnbloTepe

Ocnoenbie meMubl napazpaga:
W SLIYUCAUMERLHBIE BOMONHOCTU KOMRLIOMEDA,
m ORA Le20 HYNCHW Namexamuieckue Modeau,;
B KOMALIOMEPHAR MAMEMGMUYECKAR MOJeas;
u ¥MOo MAKoe SuiLUCAUMmeRbEbIll 3KCNepUMERM;
W ynpasiaenue Ha 0cKoO8e Modereil;
B RMURMAYUOHHOE MOOEAUDOBAHUE.

BrumciaRTeNEEEIEe BO3MOKEHOCTH KOMIOBIOTEDA

CoBpeMeHHEIM HHCTPYMEHTOM JJIA HEGOPMAITHOHHOTO MOKE-
JMpPOBAHUA ABIAETCA KOMOLIOTep. KoHeudo, Ha KOMOBKTEpPE
MOXKHO IIHCATh TEKCTHL (CTPOMTH BepOaJIbHEIE MOZENH), PHCO-
BATH KAPTHI H cXeMbI (TpadhudecKre MOAELTH), CTPORTE TAGIHIEL
(ra6mrunnie Mogenn). Ho mpu TakoM ECHOIBL30BARAHN KOMOBIO-
Tepa B MOLEAHPOBAHMHM €T'0 BOSMOYXHOCTH IPOABIAIOTCA HE B
MOJXHOH Mepe.

- Jnst MogeTHpoBaHUA HA KOMABIOTEPE TIABHOMK
ABIAETCH €0 cnocobHocmy KX Ssicmpomy ciemy.
CoBpeMeHHEIe KOMIBIOTEDE! CIUTAIOT CO
CKOPOCTAMH B COTHH THICAY, MIJIIAOHBI H AaKe
MEANIAAPABLI ONePANHH B CEKYEIY.

4+—1303
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VuauTeEBad, 9TO pacueThHl OPOM3BOXATCA HAJ MHOTO3SHATHBI-
mMp yacaame (10-20 pecaraHBX Dudp), BEYHCIATENLHEIS
BO3MOXKHOCTH KOMIIBIOTEPA (PeHOMEHANBHEL. ITH BO3MOMHOCTH
OPOABJIAIOTCS, MPEKe BCET0, OPA KOMIIBIOTEPHOM MaTeMATH-
JecKoM MOZEJIHPDOBAHHH.

Jlaa 4ero Hy:RHL MATEMATHYECKHE MOJZENH

MHuorue Opoleccs!, NPORCXORANIMeE B IPUPOAE, B TeXHAKE, B
PKOHOMHYSCKHMX M CONMUANBHBIX CHCTEMAX, ONUCHIBAIOTCA CIIOMK -
HBIME MATEMATHIECKHMMH COOTHONIEHHWSAMH. 9TO MOrYT ORITH
YPABHEHHHA, CACTEMEI YPABHEHMII, CHCTEMEI HEDABEHCTB H TIP.,
KOTOphIE ABIAIOTCA MATOMATHICCKHMH MOZeNAMH OIUCBHIBAE-
MBIX OPOIECCOB,

MareMaTHYeCKAA MOAEAL — DTO OOACAHHE
MOJeJIHpYEMOT0o Opolecca HA ASHKE MATEMATAKH.

B npemxune speMena, xo noasaeaus IBM, yueHsle cTrpeMn-
JIACh CO3AABATE TAKHE MATEMATHYCCKHE MO/ N, KOTOPLIE MOMK-
HO §BLIO ORI OPOCYUTATE BPYIHYIO HIIH ¢ TIOMOINBI0 HECIOMKHEIX
BREIYHCANTENBHBIX MeXaHN3MOB. I1oaToMy MaTeMATHICCKAE MO-
Jesn GBITE OTHOCHTENIbHO npocTHMu. Ho mpocTada Moaens He
BCETAA XOPOMmMO OOMCHIBAET Nponecc. Ommixa pacueToB OO Ta-
KOl MogeTi MOXceT ORITh cIHIuKoM 60s 10l ¥ IOJIHOCTRIO 0bec-
IeHATH Pe3yALTAT,

Eme B XVIII-XIX perax yIeHEIE-MATeMATHKH HAYAIN H30-
6peTaTh METOAR PEIIEHAA TAKNX MATEMATHUECKHX 3184, KOTO-
pPHle He YAABAJOCH PelIMTH TOUHO, aHaIuTHIecKku. Hanpumep,
BH 3HAETe, YTO KBAAPATHOE YPABHEHHE BCEra MOXKHO PeINHTL
TOYHO, & BOT KyfHuecKoe — yike He Bceraa. Taxkue MeTORLI HA-
3HBAIOTCH YHCTEHHNLIME MeTORAMHE. OHU CBOJAT pelneRue Jio-
Goif 3afmaul K IOCAeAOBATEILHOCTH apmdMeTHYECKHX olepa-
ouii. Ho sTa nenouxa apmMernuecKNX BEMHCISHHH MOMKeT
ORITE OueHb ANHHEBON. H ueM Tounee MLI XOTHM OOJYIHTE peIe-
HHE, TeM OHA JIHHHEee.

Mosker OKA3ATBCA TAK, UTO JJIS DENIeRHA CAOMHON 3agauun
YHCACHHLIM METOIOM YuUeHOMY HOoTpefyeTca BCA KH3HL, A MO-
JKeT H 9Toro He XpaTETh! H KAROH CMBIC/, HATPOMED, HAUHHATDL
pacyeT IPOrao3a DOroAsLl Ha 3ARTPAINHEKN AeHb, €CAH AJI] 3TOIO
moTpelyerca HeCKOJIBKO JleT paboTH?



§ 9. MadopMaUMOHHO @ MOOSMMPOBAHWE HE KOMNLIOTEPe 51

Ronmuo'repnaa MaTeMaTHICCKAA MOAeah

IoaBneHHEe KOMILIOTEPOR CHAJO 3TN npobaemsul. CTano rog-
MOKHEIM IPOBOAUTE PACYETHI CIOKHLIX MATeMATHYECKHX MO-
Aeneil sa npueMJeMoe BpeMs. HanpuMep, paccauTaTE HOTOAY
Ha 3ABTPAMIHUY AeHDB A0 er0 HACTYIUIeHM. YUeHHe NepecTain
cels OrPpAHHYIMBATE B CIOKHOCTH CO3AABACMBIX MATEMATHIEC-
KHAX Mofeneil, monaraachk Ha GRICTpOAeACTEAE KOMIOBIOTEPORB,

" KoMmniorepaan MATEMATHIECKAR MOAETb — 3TO
IpPOTPAMMA, PeATAZYIOMAA PACTETH COCTOAHAN
MOAENUPYeMOii CHCTeMEI II0 ee MATeMATHIECKOH
Mopaenu.,

Yro TaKoe BHYHCIKTOALHBIE 3KCNePHMEHT

Hcnonb3oBaHEEE KOMIBIOTEPHON MATEMATHYECHKOH MOAEIH
JANA HCCAeROBAHUS NOBSACHHA 00heKTaA MOACIHPOBARNA HASKI-
BAETCA BEIHCIMTEALHBIM IKcHepHMenToM. IOBODPAT TaKKe:
YHCJIEHHBIA SKCOnepUMEeHT.

BHYHMCIATEILHBL S9KCOEPAMERT B HEKOTOPEIX
CIyIaAX MOKET 3AMEeHATEH PeA LN hrA3HIecKIi

IKCIEePpHMEHT,

Bneuaraawimmmii npuMep mc-
IOJIL30OBAHUA TAKOM BOBMOKHOC-
TH — OpEKpPAHICHME HCIBITAHRMHA
AlePHOro OPY/KHA, KOTODEIE CO-
NPOBOKAANNCE SHATUTEIRHEIM
sKoJormaeckuM ymepSoM. Baa-
TOAapA OYeHk TOUHRIM MATEMA-
THYeCKHM MOZENAAM H MOMIHEIM
KOMIBIOTEPAM CTAJO BO3SMOXKHO
NpOCYRTATH BCe HOCJHEACTBHAS, K
KOTOpLIM IIPHBOAHT H3MEHEHHE
B KOHCTPYKOHH AZepHOH GoMOEI,
O6pasno roBopd, YAAIOCH «B30D-
BATH GOoMOY» BHYTDH KOMOBIOTE-
Pa, HAYero He pa3pyOIHB.
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BayxHLIM CBOHCTBOM KOMIIBIOTEPHEIX
MaTeMaTHUECKHX MOJejieit ARIAeTCA BOZMOKHOCTD
BH3YVATHU3AIMH PE3YAbTATOB DACUETOR. OTUM

NeaAaM CAYKMT HCIIONB30BAEME KOMITLIOTEpPHOR
rpadpukn.

IIpeacrapieEne PpesyAbTATOR B HATVIATHOM BHAe — BioKHeMH-
Iree YCJIOBME ANA HX JIyIINero noamManna. Hampumep, pesyanra-
THI PACYETOE PACTpeAeIeHHS TEMICePATYDE B HEKOTOPOM ofbeKTe
MQJKHO IPEeACTABMTE B BHAE €r0 PASHONBETHOIO M300paXeHms:
VY8CTKH ¢ cAMOE BRICOKOH TeMnepaTypolf OKPACUTEH B KPACHEIL
IIBET, & ¢ CAMOM XONIOAHOH — B CHAENH. YYACTKH € NNPOMEIKYTOYHEL-
MH 3HAUEHASAMH TeMIepATYDPhI OKPAIIABAIOTCA B IIBETA CIIEKTDA,
PABHOMEDHO HMePeXOAAIMHe OT KPACHOTO K, cuHeMy (puc. 2.7).

Puc. 2.7. I'paduveckoe opeacTapienrEe PeayasTaTOB
pPacueToB pacupesereHRR TeMIePATYD
10 CeSEHNIO0 TBEPACTOILIRBHOTO PAKeTHOI'O KBUTATENA
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Jna n3ofpaskeEna H3MEHAIONIMXCS CO BpeMeHeM (IanamMu-
YeCKHX) Pe3YAbTATOB HCOOAB3YIOT rpadhHYecKyI0 AHUMAITHID,

KoMiuroTepHas rpapuKa nNo3poideT 9eN0BEKY B IpoHecce
NpoBeAeHAI YHCICHHOrO 9KCIePHMEHTA «3ATJIAHYTh* B HEZO-
CTYIHREE MecTa Hccaeayemoro obbexra. MoXXHO mOJIYyIHTH
u300paxkeane d06oro cevemEHa 00bEeKTa CIOMHON GOPMEI C
oTo0paieHHeM PACCUYHTHBACMEIX XAPDAKTePHCTHK: TeMIIeDa -
TYPHHIX I0JIel, AABJAeHHA U OP. B pealbHOM GH3NUYECKOM KC-
IepPHEMeHTe TAKOe MOXHO CALJATE AANEK0 He Beerna. Hanpn-
Mep, HEBO3MOXXHO BHIOJHNTh H3MepeHna BHYTpH paforalo-
meil AOMEeHHOH NevYH HJIA BHYTPH 3Be3Abl, A HA MOAEJH 9TO
CHEeJIATE MOXKHO.

¥npaBsieHHe HA ocHOBe Moaeaelf

Eme ogHO BAXKHOE HAIPARJICHHAE KOMILIOTeDHOTO MATEMATH-
YeCKOT'0 MOAENHPOBAHNA CBASAHO € UCTIORDIVGARUEM KOMNLIO-
Mmepoa 6 ynpaséaenuu. KoMOsoTeEDH HCNOJIBIYIOT AJIA YIDARAE-
A pafoToil XHMHIECKEX PDEAKTOPOR HA 3aBOJAX, ATOMHEBIX pe-
AKTOPOB HA JJeKTPOCTAHONAX, YCKODHTENel 3jeMeHTADHBIX
yacTHO B GH3MIeCKHEX AAG0DATOPHAX, IOJIETA ABTOMATHICCKAX
KOCMWYECKHX CTAHOWHA K T. 4.

Vopasnaa opoAsBOACTBEHAOH mm nafopaTopHoi
YCTAHOBKOH, KOMIOBIOTED AOJKEH IPOCIHTHIBATD
€e XapaAXTepPHCTHKHA AJIA TOro, UTOOH 806peMa
CHAMb ROKG3AHUR ¢ GaMYUKO08 UAU 0Ka3amb
ynpaeasiowee soddeiicmeue: KAIOLUMD peae,
OMKPLLMb KAANAH it M. 1.

Bce pacuersl NpoM3BOAATCA IO 3AJIOMEHHBIM B IDOrPAMMY
YUpaBNeHUA MATEeMATHUYSCKHMM MofeasM. BaxHo, arofm pe-
SYALTATLI 9THX pACYeTOB OOJIVYAIHUCE B peJXHMe DeANLHOT') Bpe-
MEHH YNpABIAEMOro Ipoyecea.

Huuramnorsoe MOAeIHPOBAHKE

Humranuonnoe MOREIHPOBAENEe — 0008 PAIHOBAAHOCTL
MOZesupOBAHHA Ha KOMIbIOTEPE.
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HMuTanuoHEAA MOREAL BOCODOH3IBOXHT
IOBeeRHe CIOMCHON! CACTEMEI, DIIEMEHTH KOTOPOHR
MOI'YT BecTH cela caydaliErIM o6pa3omM.

Hnade rosops, NopeAeHHEe KOTOPBIX

3apaHee OPeACKA3ATH HEAIB3A.

Takoe OOBeficHAE B MATEMATHEE HASHBACTCH CMOXACMULeC-
xum. Hs Kypca GU3HKH BaM 3HAKOMO ABJIeHHe GpPOYHOBCKOrO
JBHKEMHA; Xa0THYeCKOr0 IEpeMEIeHnA JerKHX TacTHII Ha M0-
BePXHOCTH JXUAKOCTH H3-38 HEDABHOMEDHLIX YRADOB MOJIEKYJI ¢
PasHbIX cTOpoH. Henbaa TOYHO paccUHTATH TPAEKTOPHIO Opoy-
HOBCKOH 9acTHNKI, HO JBI)KeHHEe SACTHITH MOXXHO CEIMHTHDO-
BATH HA BKpaHe KOMObIOTepa. OTCIORA M DPOHCXOANT HA3BA-
HHe — HMATALHOHHAS MOAEIND.,

K EMHTAIHOHHBIM MOKENAM OTHOCATCA MOJeal cucmen mac-
CO8020 OUCAYNUBAHUA; HANDHMED, CACTEMEL TOPI'OBJIH, ABTO-
CepPBHCa, CKOPOH DOMONIH, B KOTOPHEIX DOABJIEHHE 3AIBOK HA 00-
CAYIKHBRHHAE H IIHTEJILHOCTE 00C Iy HBAHUA OAHOH 3aABKH —
co0OLITHA CIIyUAHHLIE,

3anaun, pemaeMiule ¢ TOMON[EI0 EMHTAIAOHHBIX
MoZReJieili cHcTeM MacCOBOTO ofCcay KABAHMA,
IAKMIOYAIOTCH B NOUCKE PENUMOE palombt cAYNCO
cepsaucg (Mara3HHOB, ABTO3AIIPABOR K LID.),
UMEHBULAIOWUX BPEMR ONCUOGHUA KAUCHINOS,

Eme oZAHAM DOOYIADHMM O0BEKTOM AAS HMHTANNOHHOTO
MOAEJAPOBAHHA ABJIAITCA MPAHCTOPMHBIE CHCMEMbL: CETh I'0-
poacKux Kopor, NepeKpecTKH, cBeTodhopsl, arToMobHAN, Mone-
JIA AMATHAPYIOT ABHKeHHE TPAHCOOPTHHIX IOTOKOB IO I'OPOA-
cKuM ynauuam (puc, 2.8), DKCIepHMeHTH Ha TAKON MOJEIN mo-
SBONIAIT HAWTH peKMMH YOpaBJeHHS ABH:XeHHeM (paGoTra
¢BeTO(OPOB), YMEHBIIAINHE BO3ZMOMKHOCTL BOSHHKHOBEHHS
opoGok. Paora HMHTATTMORHOM MOJENH BCErRA BHIYAJIAIHDY-
€TCH Ha PKPAHE KOMIBITEpA.
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P e e

I

Puc. 2.8. OxEo TporpaMMel, BMETEPYIOMEH ABNAEeENE T'OPOACKOTo
TpaHCIOPTA

KopoTxo 0 rnaBHoM

KoMusoTepHasg MaTeMATHUYECKAA MOJeIk — 3TO IpoTrpaMMa,
PEAIMBYIOMAs PACYETH COCTOAHNA MOZeNUDYEeMOil cHCTEME! 110
€€ MATEMATHYCCKOH MOJENAN.

Bricokoe GHICTpOelicTBHe KOMILIOTEPOB [I03BOIAET GHCTPO
PelllaTh XOCTATOYHO CHOMKHLIE MATEMATHYECKHE SAAYH B Npo-
mecce MOeINDOBAHMA,

BruraucauTenbanii SKCIIEPUMEHT — HCNOJAL30OBAHHE KOMIIL-
IOTEpHOH MATEMATHIECKON MOZENH IJIA RCCICKOBAHAA II0BERE-
HMA MOJeIHpYyeMoii CHCTeMEI,

KoMurioTepEOe yOpaBicHHE TEXHHYECKEMH YCTpOoicTEAME
OPOUCXOAMUT B NpoOllecce PACUETOB IO MATEMATHIECKHM MOJe-
MM B PEIKUNME PeaibHOTO BPpeMeHH,

HMuTanuoHHAA MOZeNh BOCHDPOHIBOKMT LHOBEREHHE CJIOMNK-
HOHI CHCTEME], 37€MEeHTH KOTOPOH MOT'YT BECTH Ce0a cIyuainLIM

obpaszom.
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? Bonpocesr u 3adaHus

1. Y10 ofmero ¥ B ueM pasamane NOHATHH +MaTeMATHYECKAA MO-
Jenbs» ¥ «KOMIOIBIOTEPHAA MATEMATHYECKAS MOARTL» 7

2. Pacuer mporHosa moroAsl Ha COBPEMEHHOM KOMIBIOTEpe ¢ GRICTPO-
AedicTbHeM 1 MJAE omepanMii B ceKYHAY AnnTcA 1 uac., Ouennre,
CKONLKC BpeMEeHN IOEAZKOOHIOCh Ol AN HTOT'O YEJIOBEKY, HMel0-
MeMY B CBOSM PACTIOPSIKEeENH apudMoMeTp (MeXaHAYecKNH KaNh-
KYJIATOP).

3. B ueM cocTOMT 0COBEEHOCTE KOMIBIOTEPHOTG MATEMATHIECKOTO MO~
AeJHPOBAHHA B OPONECCe YIPARISERA TEXHAYECKHAM YCTpOiicTBOM ?

4. Camoner raxognrea Ha BeicoTe 5000 meTrpon. O0HApy:KHIACE HE-
RCIPABHOCTE paloThl gBATraTeNs. CaMomer HAaUAN DagaTs. Bopto-
BOii KOMIBIOTEP NPOUSBOART AHATHOCTHKY HEHCIPABHOCTH K cO00-
maeT TUAOTY O HeobxoauMulx Aelicrbuax. lna pemmerna sro#t 3a-
Aaun eMy HY)KHO BWOOARATH 10° prrumcnmrensmbix omepanmit.
BrrerpoaeficTBHE KOMOLIOTEDA — 1 MJIH OIL. /¢. VeIeeT Iu JeTUHK
CITACTH CAMOJIET, €CJIH MUEAMANEHAR BRICOTA, HA KOTOPOH caMoaeT
MOYKHO BRIBECTH H3 THKe, — 2000 MeTpoB?

D. B KAKHX CHTYAOUAX HCOOAL3YeTCd HMHTAIIHOHHOE MOAEMHUPOBA-
mue?

6. IIpagyMaiiTe 00 OAHOMY OpAMepY (GOPME HCIOMBIOBAHHA KOMITB-
10TepEON rpadHKH ANA BEIMACIATENLHOTO SKCOePHMMEHTa, AXA
KOMIOBIOTePHOrO YOPABJICHAS B A8 HMETAIHOEHON MOJeXH.,

UYemy B8bl AONMKHBI HAYYUTHCA,
n3yuus rnaey 2

Crporrs TabnauuHEKe REGOPMATHIOHHELIE MOJCAH IO CJOBEC-
HOMY OITUCAHHIO 00LeXTOB U UX cBOHCTB.
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60 Mnasa 3. XpaHeHwe W 0O paboTka uxdopmalum 6 Gasax HaHHLIX

OcHoBHbIle
§ 10 | noHATMA

OcHosxbie meMul napazpaga.
B ¥mo makoe 6a3a 0GHHLLX U UHPOPMAUUOHHGR CUCTEMA;
B PeARYUOHHbLE 6a3bt JAHHBLX;
& nepeuNHuiil KA10Y 623kl CGHHLLX,
m munuvt noxeit.

Yro Taroe 6a3a jaEERIX H FEGOPMANTHOHHAN CHCTEMA

CymecTByeT MHOMKECTBO DAsINIHHEX 0b1acreil wenopeuecKkoit
AeATEJILHOCTH, CBASAHHEIX ¢ MCOOJIBIOBAHHEM OIpeAceHHBIM
00pazoM OPraEN3OBAHHKIX XpaHWIMI HEBopManuu. IIpuMepa-
MH TAKHX XPaHNJIALL ABIAIOTCH:

& KHUKHBIN oA B KaTajor SubamoTern;

® KapToTexa COTPYAHHKOB YUDeXJeHHd, XPAHAMAACH B OT-

Aene KaApoB;

& HCTOpHYeCKHH apXHE;

® XPAaHUANINE MEARIUHCKHEX KAPT DAOMEHTOB B perACTPaTY -

pe NOJMHKJIAHAKH.

C paBHHX BpeMeH TAKHEe XPAHNIAMS CYINECTBOBAAH TONBKO
Ha OyMAKHLIX HOCHTENAX, 4 X o0paboTka BeAach 4eJIOBEKOM
«BpYIHYK)». COBPEMEeHHKIM CDefCTBOM XpaHeHHUs U o0pafoTKy
noACOHOM HHPOPMANMH ABISIOTCH KOMIBIOTEDPEI, ¢ NOMOIEIO
HOTOPHIX COZRAIOTCA 6436t OGHHbLX.

Baza napemx (Bl) — onpeaeneHHMM o0pasoM
- OpPraHHU30BAHHAA COBOKYIIHOCTE JAHHEIX,

OTHOCAIUXCA K OIIpeAeeHHOM NpefMeTHOH

ofJIACTH, IPeAHASHAYCHHAN AJA XPaHeHAA

BO BHeINHE IAMATH KOMIIBIOTEDA

H NOCTOAHHOTO IPAMEHEHH,

Jna xpanesna B]l MoykeT HCOOAB3OBATHCH KAK OAMH KOM-
NBIOTED, TAK A MHOMECTBO B3AHMMOCBASAHHBIX KOMIILIOTEPOB.

B nepBoM cayuae 6a3a AAHHHX HASEIBACTCH HEETPAARZOB2H-
Ho¥. Eciyu pasjingaLIe YACTH OFHOH 6asK JAHHEIX XPAHATCA HA
MHOJKECTBE KOMNEBKTEPOR, 00befHHEHHEIX MY cO00MH ceThIO,
To Takaa B]l BaskiBaeTcA pacEpeNeaeHEoN.
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Basm gasHmx 6prBaioT daxTorpadnUecKHMH H AOKYMEH-
TA&NLHBIMHA.

B ¢axrorpaguvecknx B copepraTca KpaTKue CBeA€HAA
00 onUCHIBAEMEIX 00BEeKTaX, IPEACTABRJCHHBIE B CTPOTO OoNpe-
Aenesnoii bopme. Hanpumep, daxrorpaduaeckoit Gasoii mo-
ser ObTE B, cogepxaman KaTanor KHUT B OnlianoTexe, B Ko-
TOPOM HaxogaTca OmOamorpaduuecKme CBeJeHHA O Kaxzoi
KHHIe: TOA U3JaHM I, ABTOD, HA3BaHHE H IID. PasyMeeTcd, TeK-
CTHI KHHT B Hee He BKaAw4awTcea. B Bl oraena kaapos yupexae-
HHA XPAHATCA AHKeTHEIE JAHHbIE O COTPYAHMKAX: HMA, 0TIeC-
TRO, POA N MECTO POXKACHUA M T, A.

JloRyMeHTaNbHEIMY 683AMH AAHHEIX MOTyT 681TE Bl mcTopH-
YeCcKOro ApXMNEa NN DOMRKIHANKH. B neproit B]l cogep:xaTca
OOJHEE TeKCTH HCTOPHIECKHX AOKYMEHTOB, B TOM YHACIE MOTYT
XPAHHTLCA GBYKO- 1 BUAEO3ANHUCH HCTOPHYeCKUX coOnITHil. Bo
BTOPOH# — noapobHbBle 3aIIUCH 0 COCTOAHNHA 3N0POBLS NALUEHTA,
0 Ha3HAYEHHAX Bpadeil, peayapTATH AHAMA30B H Op. Crenosa-
TeJbHO, JOKyMerTadasEaa BN copep:xnT o6mupryIo uHGOpMA-
IWIO CAMOTO PA3HOTO THIA: TEKCTOBYID, rpadHIecKyI0, 3BYKO-
BYI0, MyJbTHMEAHHAYIO.

CoBpeMenHre HHGOPMALMOHHLEE TEXHOJOTHH NOCTEIEHHO
CTHPAIOT FPAaHHIY MeXJIy daxkTorpadbHIecKAMH H AOKYMEH-
TaasHEIMH BJl. CyinecTsyioT cpeAcTBa, HO3BOJAIOOINE JIECKO
NOAKJIIOYATE JI000H JOKYMEHT (TeXCTOBRINA, rpadmuecknii, apy-
KX0BOI) K darTorpadmaeckoil 6ase JAaHHHX.

Cama no cefe 6a3a ZaHHHX He MOMXeT 0GCAYXHTE 340POCH
NOAB30BATENA HA MOUCK U ofpaforky uHbpopManun. Bl — sTo
TOJBKO « MHGOOPMAIIMOHHKINA cKAa» . O0Cay:KABaHHE NOJIb30BA~
TeJs OCYINECTRIIAET HHPOPMAIROHHAA CHCTEMA.,

HadopMannoHHAS CHCTEMA — OTHOCHAIIAACH

M K OmpefesieHHOH mpeameTHoH 06Ja0TH
COBOKYVIIHOCTE 0A3EI JAHHEIX M BCET0 KOMILJIEKCA
ANIAPATHO-IPOTPAMMHEIX CPEAICTB LA ee
XpaHeHHA, A3MEHECHUA A IOACKA HHGOPMALUH,
AJI B3aMMOAcHCTBHA ¢ NOJB30BATEIEM.

IIpuMepaMu THGOPMANHOHHBIX CHCTEM JBJAIOTCA CHCTEME
Opoaaxcu OMIETOB HA MACCAKUPCKHE II0e3Aa H CAMOJIETHL.

Peaanuonnble 6a3hl JaHARIX

Hndopmanusa B 6a3ax AAHHEIX MOKET OHTH OPraHHU30BAHA
Oo-pagEoMy., Yaine Bcerc HCIoAb3yeTcda TabmamuHkKIH cnocod,
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Peasanunonnsre 062351 JAHALKIX AMEIOT TAONNIHYIO
¢opMy OPraHHU3ALAHA.

B yeM iKe UX HPEeAMYIIECTBO?

I'maBHoe gocToHMHCTBO TAOAHL — B MX NMOHATHocTH, C Tal-
JHIYHON nHPopManHeil MEI HMeeM AeJ0 NPAKTHYECKH Kay ALl
JeHh. 3arNgHATE, HATPUMED, B CBOM JHeBHHK: PACOIHACAHHE 34-
HATHH TAM npencTapneHo B puae rabauner. Koraa Mer mpaxo-
AWM HA BOK3AJ, CMOTPMM pacoacanue sekTpuuer. Kaxkoil sma
oHo HmeeT? ITo Tabimuna! A eme ects Tabiauna GyréoabHOTO
JeMIOHOHATA., M RYpDHAJ YUHTENS, KYAA OH BHICTABJAET BAM
OIeHKH, — ToXKe Tabiauna.

Buamre, KAK MHONO ONPEMEpOB, H HX €II¢ MOMHO OPOIOa-
KUTH. MBI HACTONBKO NPUBLIKIN K TAGIMAILAM, YTO OOBITHO HE
TpefyercA HUKOMY O0BACHATE, KAK HMH ITONEB30BaTECA. Hy pas-
Be 9TO MANEHBKOMY pefeHKY, KOTODEIA TOARKO YIHTCH UNTATE,

B penannorarix Bl cTpoka Tabnunb HA3KIBAETCHA ZAHHCHID,
a cronben, — mwoaem. B ofmeM BUAe 3TO BHIAAHT TAK:

mone 1 mone 2 mone 3 moJe 4

samnch 1

aanuck 2

Tabaune 2.1-2.5 6yaem B AanbHeNIeM pACCMATPHBATE KAK
OpAMepH FHHOPMATNH, TPUTOLHOH AIA OPTaHH3AINHT PeJIaHa-
OHHBIX 083 JaHHBIX.

Kaxaoe oore rabaunel uMeer mMma. Hanpumep, B Tabmm-
ue 2.2 «ITorogas mmena noaedi Taxme: HJEHB, OCAIKH,
TEMIIEPATYPA, JABJIEHHAE, BIAXHOCTD.

Onna sanuck cojepxaT HEpOpManuio o6 oaHOM 00BeKTe
ToM peanbHOl CHCTEME, MOZEIEL KOTOPoil npeacTapieHa B Tab-
JHKe,

HanpumMep, AoMalliHAa Subamoreka — 5T0 MHOMKECTBO KHHT,
BrauuT, OTEENLHEL OOBEKT TAKOMNH CHCTEMELI — 3TO KHUTA, M OHA
aammch B Gaze ganAbx «JloMamnaa 6nbanorexas (tabn. 2.1) —
o710 mHdopManua of ogaoll KHMre K3 6uGAnoTeRH.
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Ilona — a10 pasSTHYHEIE XapaKTePHUCTHKH (HHOTZA rOBODAT:
aTpubyTH) OOBbexTa. 3HAYEHNA NoJael B OMHO cTPOKe OTHOCHT-
¢ X ONHOMY O0/EEKTY.

B peaanuonHoi 6ase JATHHEX He AOJMHO OBITH

COBNIAAAIOINAX 3anuceii,

IlepBEYHLIH K09 6A3EI JARHELIX

PaszAkle DO OTINYAIOTCA MMEHAMH. A YeM OTJIHYAKTCH
ADYT OT ApYTA PasHEIe 3anucH? SanucH PA3IHIaATCA SHATEHH-
AMH KI0UYeH.

IlepEHUYREIM KXI0U0M B 6A3€ JAHHEIX HA3KIBAIOT
noJe (IJIK COBOKYIIHOCTD IT0JeH ), 3HATEHHE

KOTOPOro He NORTOPAETCS ¥ PASHHIX 3amHceif,

B B/l «/loManrasaa 6nbamoTeKka» paSHBIE KHATH MOTYT HMETh
OQHOT'O ABTOPA, MOTYT COBAAATh HA3BAHNA KHNT, ToJ H3AaHNA,
monka, Ho MHBEHTADHREI HOMeD ¥ KaXKAoll KHMTH cBoi (IoJe
HOMEP). OB-T0 " ABAMETCA NePBHYHLIM KIIOI0M AJa sanucel
B 91011 6ase aanHBIX. [leppuunmM kmaiouoM B B] «Iloroaas as-
ngerca nojte JIEHD, Taxk KAK ero sHAYEHHE He IIOBTOPAETCH B
PASHEIX 3AIIHCAX.

He Beerga ynaeTcs OnpefeiNTh OXHO N0JIe B KAYeCTEe KJHOYA.
IIycrs, HanpumMep, B 6ase JaAALIX , KOTOPAS XPAHHTCA B KOMIObIO-
Tepe yOpaBieHHR 00pasopaans o6aacTH, COAEPIKATCA CBERCHAA O
BCEX CpedHAX MKO0IaX paffoHEnx nesTpos (Tabx. 3.1).

Tabauma 3.1. Mixoas

Topon |Homepmromu | Ampexrop Anpec Teaedon
Kpioxon 1 Heamos A.Il. [Ilymkmsa, 5 [4-12-35
HlappaBaek 1 Crpoer C.C. |Jlecnasn, 14 |4-28-11
IMagprrck 2 Hnapos A.II. |Mupa, 34 4-38-24
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B rakoii rabaune y pasHEX 3anucel He MOTYT COBIACTE ‘Po k-
K0 oapoBpeMeHHo apa noas: NOPOJ u HOMEP ITKOMH]. D
ABa MOJA BMecTe 00pasyioT cocraeuoil xmow: N'OPO/-HOMEP
IMKOJMBI. CocTaBHOit KANY MOMET COCTOATE M 00Jee Yem uz
AByX nosneit.

Tanu noxeit

C KaxXIKM NIOJeM CBAZAHO ellle OXHO OYeHbL BAM(HOE CBOI-
CTBO — THII BOAA.

Tun noJad onpeleNAeT MHOXECTREO SHAYCHUH,
KOTOpEIEe MOJKeT IPHHUMATE JAHHOE II0JIe B
PASAAYHAIX JAMACAX.

B penanuoHEERX 6azax AAHHBIX HCIOOALIYIOTCH YeThIpe
OCHOBHHIX THIIA IOJIA:

& duciaopoil;

* CUMBOALHEBIA:

¢ AATA;

® JOTHYecKHi.

Yuenonoli TEH UMEIOT NOJA, 3HAYCHHA B KOTOPRIX MOTYT
GrITE TONBKO uucaaMu. Hanpumep, B B «Ilorogas» Tpu mona
yucnoporo THOa: TEMIIEPATYPA, NABJIEHHE, BJIAK-
HOCTB.

CHMBOJABHEIH THIY UMEIOT IONA, B KOTOPHIX ByIyT XpAHUTHCA
CHMBOJBHBIE MNOCAENOBATEJIBHOCTH (CI0BA, TEKCTRI, KOAbl H
T. 0.). IIpAMepaMm CHMBOJBEEIX 0OOJAeH ABAAIOTCA DOIA
ABTOPFP u HA3BBAHME B Bl «doMamuan 6ubmmnorexas; nomie
TEJIEDOH B BT «IITkoaE1s.

THR «xaTA» UMEIOT [IOJIA, COASPRAILAE KATCHAADHEIE ,qa'ru B
dopmMe ¢«xeHE/MecAL/ToA» (B HEKOTODHIX CAYIAAX HCIONABIYET-
cfl aMepHKaHCKaA PopMa: Mecal/aeHb/Ton). TUN «aara» uMeeT
none JEHB B B]T «loroxas.

JorugeckRi THII IMEIOT OOJIA, KOTODHe MOIYyT NPMHHMATE
BCErO XBA BHAYECHHA: «Jas, <HET» WIH «HCTHHAS, «JIOXKDb», HIH
(no-aurauiickn) «trues, «falses. Ecaun ZBOMYHYIO MATPHIY
npeacTaBUTsH B BEAe peaanucHBoM B (Taba. 2.4, 2.5), T0 €e no-
JIAM, cogepaamumM sHaveHne {0 uau 1, yac0HO MOCTABATS B COOT-
BeTCTRHE JOTHIECKHH THII.

Hrak, B IONAX HAXORATCA SHAUCHHA BEJIMUMH onpedeieH-
HbiX munos.
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OT THIIA BeTHUMHLI 3aBHCAT Te AcHCTBAA, KOTODHIE

MOXKHO ¢ Hell DPOMZBOIUTE.

Hanpumep, ¢ YHCAOBLIMH BEIHUYMHAMH MOMKHO BBHIOONHATH
apudpMeTHIeCKHe onmepanan, 4 ¢ CHMBOJBHLIMHA H JOTHIECKH-
MH -~ HEJb3A.

KopoTko o rnaBHoM

Basa AAHHEIX — OpPraHA3OBAHHAS COBOKYIHOCTE JAHHBIX,
IpeAHASHAYEHHAA JUIA ANHTEIRHOTO XPAHEHASA BO BHEIIHeH ma-
MATH KOMIILIOTEDA H IIOCTOSHHOTO IPHMeHeHH A,

PDaxrorpaduaeckas Bl comep:xuT KpaTKHe cBegeHHA 00
OIHNCHIBAEMEIX 00BbEeKTAX, IpPEeACTABAEHHLIE B CTPOrO CoOpene-
AeHHOM dopMaTe.

Hoxymenransaas BIl comepsur oOMIMPHYIO HHPOPMALHIO
CaMCr0 Pas’HOr0 THOA: TEKCTOBYID, IpadHIecKylo, 3BYKOBYIO,
MYJBTAMETHHHYIO.

Pacnpeznenennoit HagnBaeTca (6a3a RaHHERIX, PASHEIC YACTH
KOTOPOI XpaHATCA HA DA3/INUERIX KOMIbIOTEPaX CETH.

HMudopManmoHHasa CHCTEMA — 3TO COBOKYIIHOCTH 0351 AaH-
HEIX ¥ BCEr0 KOMILIeKCA AlaPATHO-IPOrPAMMHEEIX CPEACTB AJA
e XpaHeHus, N3MeHeHN A K IIONCKa HEGOPMAIIHH, ANS B3aHMO-
AeHCTBHA ¢ DOJME30BATENEM.

PenaonoHHble HA3H JAHHBIX UMEXT TAOIHYHYIO ODPraHH3A-
muio. CTpoka Tab/mner HASKIBASTCA 3AITHCHIO, CTON0eT — MOJIeM.

Tabnauina HMeeT NMepBAYHEINA KIIOW, OTHHIAIONIMI 3anpcH
Apyr o apyra. KmouoM MoxceT GHITE 0fHO moae (IPocToit KIioq)
HJIN HeCKOJIBKO oaeif (CocTaBHOM KilowT),

Kaxxpoe none Tabiunsl HMeeT CBOe VHRKAALHOS HMSA M THIL.
Trn copegenser, KAKOro poAa HHGQOPMALINA XPAHUTCA B IMOJIE A
KaKme AeiiCTBHS ¢ HeH MOKHO OIPOH3BOAHUT.,

B Bll rcrionbayioTea YeTHpe OCHOBHRIX THIA DOACH: YHCHO-
Boif, CHMBOJIBHEIN, JoruuecKnii, ¢aaTas.

? Bonpocst u 3adarus

1. Yro Taxoe 6asa qagEnx?

2. B uem pasnuune Mem gy paxTorpadHuecKaMH 4 JOKYMEHTANBHEI-
mu BI1?

5—1303
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- T N

« o

10.

11.

12.

. Uto rarce pacopepeneasad Bl ?
. Yro rakoe nrdopMannonsad cucreMa? IIpnpeauTe TpuMepsl HH-

dopMAIHOHABX CHCTEM.

. UTo BK 3HaeTe 0 peaanuorHoit BY?
. Uro TaKoe 3anuck, noae? Kaxyio nadopManuio oHR COTEPKAT?

Onpegenure nMeHa noxelf B Tabaanax «+ JoMamuasa 6ubanorerxas
(raba. 2.1), «Ilorogas (rabua. 2.2), «¥YcoesaemocTh» {(Tabn. 2.3),
«PakyanTarneel» (Tabn. 2.5).

. Uro Takoe nepprunnii ko4 BA? Kakne SnpawT kaoun?
. Hazopnre 06LeKTHI, CEEACHHA O KOTOPHIX COACDIKAT 3aUMCH Gas

Aaupwerx «Iloronas, «Yenepaemoctss, + DakyaeTaTHeh » . Onpene-
JiATe KJII0uA 3annced B atax BII.

Onpeaenare creLyiomue NOHATNA: NMA D014, 3HAYEHHAE IOJIH, THII
nond. Kakne Gupator Taow nonei? Kaxwe BemanHb onpeAeaseT
KaMaEI H3 THIIOB?

Onpegexare TROE Beex noneii B Tabnanax «Jomammaas Subaaore-
Kas», «Ilorogas, «IIrommis».

Onpegenare crpyKTypy (COCTAR DOMeH), KAIOUHA B THRH nojelt ana
PeNAIMOHHEIX §a3 AAHHEIX IOA TAKHMY HASBAHUAMM:

«CTpaHkl MApar;

«MoHn OTHOKTACCHAKI» }

«KurobnnbMei»;

«TexedorERE cOPABOTHAK »

«Mon nocemenna Bpaqas .

Y10 Takoe cucrema
ynpasneHms
0a3zamMm AaHHbIX

Ocnosnsie memst napazpapa:
B HAIHAYCHUE CUCTEME YNPAeRAeHUR Oa3aMl JQHHbLY!
» xomanda omupeemus 6a3vt QHHbIX,
® icomania evibopici.

Hazgauenne CHCTEME! YNIPARJCHHA 6a3aMH JAHHBIX

Vixe MHOrO Pas rOBOPMUIOCH O TOM, 4TO JI06YI0 paboTy KoM~

NBKTEP BHNOJHAEST IOJ YyOpABJAeHAEM OPOTpAMM. 3HAYUT, M
ona paborel ¢ 6asaMHE JAHHEIX Tpe(yeTcA COemHAIbHOE MPO-
rpammMBEOe ofecnegenne, Takoe nporpaMMHOe ofecneueHne Ha-

3BL

BAETCH CUCTeMOM yOpaBaeHus 6aszaMy TaHHBIX, HJIH, COKpa-

menno, CYB.
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IIporpaMMHEOe ofecnedeHHEe, IpeIHASHAYCHHOS
Jna paborsl c 6azaMM JAHHBIX, HASLIBACTCH

cHceTeMOl ynpasnenus 6azamu ganmeix (CYBJ).

CHereMsl, pafoTawnine ¢ PeIATEOHHEIMY Ga3aMi JaHHEIX,
HaseBawTcH peaaguoanME CYBJM. C noMompio pe/AIAOH-
ol C¥B]l mosxBO0 paboTaTs Kak ¢ oaHoTabnuaHO Gasoi JAH-
HBIX, TAK K ¢ 6a30il, cocToamell A3 MEOKECTBA CBASAHHRIX MEJ-
1y coboii Tabann. 3aech MBI GyieM pACCMATPHBATH TOJAbKO OXHO-
rabAaAke 0A3H AAHHBIX,

C nmomompio CYB]] BrI OyzeTe co3gasaTh TabaMIEI M coXpa-
HATh AX HA AHCKe B Buje ¢aiimos. Kamarii daiin uMeeT cBoe
umMA, Ecay BeI caMmu cogpaeTe Tabanny U coxpansaeTe ee B daiine,
TO CAMHM BBl H IPAAYMBIBacTe MMA A4 daiina. Ecau sce BB xoTR-
Te paGoTaTh ¢ y2e roTorok 6a3oii, TO BB JOJNKHEL Y3HATE, B (haii-
Je ¢ KaKHM MMeHeM, HA KaKOM JHACKe H B KAKOM KaTANOre OHA
XPaHUTCH.

Komanaa orepwTig 6235 JAHRHBIX

M-

Jna Toro wro6er HaYaTs paboTy ¢ DOAFOTOBICHHOH
0az0ii JaHHKX, HY»XHO OTKPHTE (aii,

B KOTOPOM OHA XPAHHTCA.

L
Heaaerca aTo ¢ DOMOIBIO KOMAHALL OTKPHITHA (aiina.

IIpameuanwe 1. B nameM yzeGHHEKe He OyaeT ONNCHIBATLCA pabo-
Ta ¢ peaxsHoi CYB/. HX MHOTO, DOCTOSHH(O DOABIAIOTCR HOBELE.
B pasamx CYB]l pammranniii narepdeiic, asuik romasn. Kax
OPaBUIIO, B HUX HCHOJABIYIVICH aHPARHCKNE TepMunyt, [anee 6y-
JeT OOMCHIBATECA pafoTa ¢ HEKOTOPOH YCAOBHOH (rEmoreTHaec-
roil) penaumonnolt CYVB]l, ¢norumaloineili» KOMaHAL HA DyC-
CKOM fanke, OaHaKo 3Ta cHcTeMa o0JIalaeT BCeMH OCHOBHLIMA
cpoiicrBamn pearsRux CYB]L. Ilpy BrImoIHeEMY 3aXAHHH B KOM-
OBIOTEPHOM KJIACCe BAM NPEACTOHT CTATh «IEePEBOAUHKAMH» C
AswiKa runoTeTgecKkoi CYB/I Ba A3KK peansHOl CHCTEMEL,

Mmu 6yzeM paccMaTpHBaTh pabory ¢ Hamel ramoTeTHIeCKOH
CVB/]l B pexxume KOMARAHOTG YHPABJACHHA. CHCTeMa BEIBOJHT
Ha 2KpaH IPUrJIaNIeEne IOJAB30BaTeN10. IIyeTh B KAUYeCTBE TAKO-
ro NpUrianieHHA BHBOAATCHA TOIKA B Hauale KOMAHAHOM CTpO-
k¥ (Mmrorme CYB]I uMeHHO Tak H pabGoraior). Cpasy mocje ToYKkn
IOAB3OBATEND ACJIHEH BBECTH KOMAHY ¢ KJISBHATYPH.
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Komanaa orkpurna dafina ¢ 6asoil JaEHKIX AMeeT TAKOM
dopmar:
. OTEPBLITh <HMA daiina>

Hanoprmep, ecan daitn ameer uma tabl.dbf, 1o oTkprBaeTCH
OH II0 KOMAHJE:

. OTKpRITS tabl.dbf

IIpumeuanue 2. 3nech A B AaNbHeHMeM B oMHCARMAX GOpMATOR
KEoMaHA GyAYT HCOOAB30BATRECH YIVIOBHE CKOOKH <, ..>>, 3aNIMCh B
VIUIOBHIX CKOOKAX YKABKBACT HA CMEIC] COOTBETCTBYIOLIErD 3JIe-
MEHTA KOMAaHAER, Eg MOMHO NpeABAPATE IPH YTEeHHN HApETAEM
«HeKoTOphIity, Hanpemep, sanace <uma daiins™> HYRHO UH-
TATH TAK: +HEKOTOpOe HMaA daiiaas.

Tlocae oTKPEITHA (afina TAGIHMIA CTAHOBATCA AOCTYIHOU AN
paboTHl ¢ Heil, YTo MOMCHO AeJIATH ¢ TAKOHN Tabanneir? Muoroe:

AOOABAATE HOBBIE 3AMUCH;

YAAJIATE 3aIIHCH, CTABINNE HERYIKHLIMHA;

HM3MEeHATH COXePKUMOe moseii;

H3MEHATH CTPYKTYPY TAaGIHIL: VAAIATE HNIH A0GABIATH
oJA;

COPTHDOBATE SANACH OO KaKOMY-HROYALr DpHHEONDY,
HanpuMep B andaBuTHOM TOpAAKe (aMHIMIL ABTODOB;

# MOJNYYAaTh CIPABKH, T. €, OTBETH HA 3ATPOCH,

Komanna nriboprn

QuepHaHO, DOCKEAHEE — IIOJYIEHHAE CIpABOYHOR nadopma-
UM B OTBET HA BAIPOCKI — 3TO OCHOBHAHA HOEdb, PAXH KOTODPOHA
coagaerca 6a3a JAHHEIX.

B GoapmUHCTEE CIy9a€B CIPABKA — 9TO TOXKe Tafauna ¢ HH-
TepeCyWIINMH NOJL3OBATENA CBEJCHHAMHA, BHODAHHBIMH H3
6as3nl JaHEBIX. OHA TAKIKE COCTOUT U3 CTPOK M CTONOIOB H MO-
JKET PACCMATPHBATHCA KAK PESYIILTAT «BhIPE3AHHA» U ¢CKJICH-
BaHHA» PParMeHTOR UCXONHOMA Tabaukl,. HMATHDOBATE TAKYIO
pabory CYB]] M0:KHO ¢ DOMOOIbI0 HYMaxHOro JHCTA ¢ pacyep-
JeRHOM H 3a00JHEEHON TabIuueil, HOKHEHIL A KJIed.

KoManaa Brifopir (3anmpoca Ha BHO0pPKY) uHbopManuu u3
6a3bl JAHHLIX C OEILI0 MOJYYEHAA COPABKH HMeeT CIeyIonmnii
dhopMmaT:

-BRIOPATE <CMUCOK BRIBOTHMEIX NOJei> rae <ycaosme Bufopa>

IIprneganne 3. CroBa, Bxogamme B opMaT KOMaHAK (BBIfeNe-
HEH }KMDHRM IIPHGTOM), HASHBAOT CAVHKeOHEIME CIOBAMI,
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Pe3yAbTAT BEHIOOJHEHHA KOMAHAKI BLHIBOAWTCH HA 9KDAH B
euae Tabnunnl. Ecm Hy/KHO DOJNY4YRTH Ha DKpaHe BCe CTPOKH B
cronGOobl, TO KOMAHEAA BHITAAAHT CAENYIONINM 06pasom:

. BH0paTeE BCe

CnoBo Bce 0003HAUAET BRIBOA BCeX Imojiel TaOMHIEI; eCJH
ycJI0BHe BuIGOpa He YKA3aHO, 3HAYHT, BHIBOAATCA BCE 3AIACH.

O6pva0 CYVB]I D03B0AAIOT MPOCMOTPETE Belo 6a3y NAHHHIX,
pe npuberas X xoMaERe BRIGOpEM. Jlna aToTo cymecTByeT pe-
SKHAM IpocMoTpa. Kak mpapuiio, Bee sanucH §ashl He MOMeInaioT-
€A B ONHOM Kafpe 9KpaHa, B TAKOM CJIyuae HCIOJAB3YETCA Opo-
KPYTKA4, T. €. IOCJEeHOBATEAbHOE IePpEMEIMERne CTPOK Tabaunn
II0 3KPanYy.

Ecnu Tpebyerca mMpocMOTPeTh JHINE BEKOTOPLIE IO 3aNH-
ceif, TO ceayeT BOCOOALIOBATHCA KoManaoi Bubopru. Hampu-
Mep, nyeTb B3 B]l « JoMamaas 6uGanoTekas HYKHO DOXYTATD
CIIMCOK BCEX KHHT, COACPKAIMMHA TOABKC GaMHAHHA ABTOPOBE A
Ha3paHuA. 174 3TOro cneAyeT OTAATH KOMAHAY

. Bui6paTs ABTOP, HA3BBAHMWE

Henoanrerne aroit kKomasael CYB] npoussoguT Tak: u3 rad-
Jmnel 2.1 BRIpe3a0TeA II0 OYEPEeAR ABA CTONGHA, COOTBETCTBYIO-
mue moaaM ABTOP u HABBAHMHE, 3ateM oHM «CHJISHBAIOT
CA» B TAKOM e ITOPAJKE H B HTOore noJyuaerca tabnana 3.2.

Tab6anua 3.2, Pesynsrar Bur§opkn aryx monedt uz BJI,

ABTOP HA3SBAHHWUE
Benaes A.P. YenopeK-andntna
Kepsyg JI. Bpogarn Cesepa
Typremes H.C. TIoBeCTH B PACCKAZRI
Onema I0.K, Habpaunoe

Bennen A.P. Beeaga KII1
Teaaa=aos 10.H. Koxna

Toxcroi JI.H. TIoBecTi | paccKashl
Bennes A.P. Habpannoe
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,’.Jh
KopoTko 0 rnasHom

Cucrema ynpasienus Gazamu aamanx (CYB]} — aro Oopo-
rpaMMHOe obecliedeHHe KOMILIOTEpa ANA pafoTh ¢ Gazamu naH-
HHIX.

Tabaunw B/l xpanares B daiinax.

PaGoTa ¢ 6a30i1 AaHARIX HAUMHASTCH C OTKPRITHA DAAI0B.

Copaska — 370 Tabiwna, cogep:xallas HHTepecylolnne
NONL3OBATEIS CBeleHH A, N3B/leueHHEe B3 (aspl ZAHHEIX.

B xomange BHIGODKH (3anpoca Ha BHIGOPKY) YKASHIBAIOTCH
BHEIBOJHMEIE IOJHA M YCI0BHe Brifopa (yenoBue, KOTODOMY AOJ-
SKHE YAOBJIETBODATE BHOHPaeMbie 3ATACH).

? Bonpocst u 3adaHua

1. Kax pacrndpossBaerca CYB? Kakopo Ea3EATEHAE ITOTO BEAA
nporpaMMHuOro ofecnedenvna?

2. Kague CYB/l Ha3uIBAOTCA PetanOHANME?

3. Ha raxom yecrpoiicTee B B Karoif ¢opMe XpanaTeda TabaAnEl, co-
3FaHEKe ¢ DOMOImBI0 pexsnuonnolt CYBI?

4. ITo raxoii KoManzge (A28 PaccMOTPeRHOM 37ech M'EIOTETHYECKOR
CYB]) nponcxoanT monygenne copapounoii nagopmanum?

5. Kak BrBectn HA 9xpax Beio Tafianny BI?

6. Kax PEBECTH HA SKPaH onpefeneHENe cToAGIR Tabaune BA? Kak
PEATNayercd raKas paGoTa B TEPMUHAX «BEIPE3ATH®, $CKICMThS 7

CospaHue
§ 12 | n 3anonHeuue
0a3 gaHHbIX

OcHosHbie Mmexbi napazpaga:
a munvi U gopmamst noneii 6a3vi OGHHLLX,
s cosdaHue Kool a3bi Fanuwx;
m 3anoamenue 6asv SarnbLx unpopMayiieil.

Cogpaamne 0A3H JAHHBIX CBA3AHO C OOMCAHHEM CTPYKTYDH
Gygymux Tabamnm. DToT sTAn paGOTH BHIOOJHSETCH B Cpefe
CYB/. IToxvzoeamenv Gonxancen yra3amvb umeHa 8cex noaei
mabauuyss, X munvt u fopmamot.
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Trou B GOpMATH moJdeil §asnl JaEALIX

Tans: noaeit. Brille yike roBOpHJIOCH O YeTHPEX THOAX IoJeit;
CHMBOJSIBHOM, YHCJIOBOM, JOTHUECKOM H <JaTa». B HeKOTODHX
CVEB]l mcooas3ywTes 1 ApyrHe THIR Moneil, HanpuMep «Bpe-
M, «IeBsL Hepenm», « Azpec» u op. KpoMe Toro, mporne CYB]L
ICB3BOJIAIOT CO3AaBaTE Oond Tana <IIpaMeuanmes. [esxo B ToM,
qT0 pasMep CHMBOJILHONO NOAA OOBIIHO OrPAHHYEH BEXAIMHON
255 caMBoNoR. Texcr Gopuiero pasMepa B HErO yie He IOMeC-
Turca. IIpumeganme nDo3poJadeT XPAHUTH NPAKTHUYECKH He-
orpaHHueHHEIH TexcT. OB GyaeT XpaHHTHCA B OTAe bHOM (aline
H IpHA HeoOXOAUMOCTH MOXKET OBITh N3BJETEH JJIA YTeHHA.

DopmaTthi noaeit, LOpMAT CHMBOJIBHOTO IIONA ONpeAeeT
YHCIIO CHMBOJLHBLIX DO3HOMI, KOTOpEIE 6yneT 3aHHMATD IIOJIE B
aamica. Hanpamep, ecii cHMBOJABHOE IT0JIe HMeeT dopmar 10,
TO €ro 3HAYEHHMA B DAAYHEIX BEMUCAX MOTYT COLEPIKATH
ot 0 no 10 cmMBOJIOB.

DopMAT YHACAOBOTO IIONA OOBYHO COCTONT M3 ABYX JaCTel:
AJMUHEL ¥ TOYHOCTH. [[JIHHA — 3TO IMOJHOE KOJHICCTBO CHMBOJIE-
HBIX IIO3KOMIT, BREIAEIAEMEIX IO/ 3AMUCEH YUCJIa; TOUHOCTS — STO
KOJHYECTBO MOJANNH, BEeNeHHEX OO0 ApobHYI0 9acTh. Cue-
AYeT IMeTh B BUAY, UTO JeCATHYHAA TOIKA TOXME 3aHHMAET II0-
sunmo. HanpuMep, dopMar zanmen aneaa 123.45 raxoit: qam-
Ha — 8, TounocTs — 2. Ilenoe wnacao, T. €. uncao Gea gpobEOH
YACTH, HMEeT TOTHOCTD (.

PopMAT JOTHYECKOH BeNTUUHHE]I CTAHAAPTHRIA — OJHH CHM-
BOJ. Yame Beero HCHOAB3YIOTCI ORHOOYKBeHHEBIE 0003HAYEeHNA:
T — true (ucTHHA), F — false (noap). B nanieM yuebHENKE ANA
STHX BeJUUYHH HCHOABIVIOTCA 0003HAYEHHS PYCCKHMH OyKBa-
mu: U — HceTHHA, JI — J0XKE.

PopmMaTt gaTe o0RMMHO MMeeT AMUBY 8 cuMBosoB. IIpaBaa,
OriBaloT pasHEe cTAHAApTHL. MBI OvieM 34eCh HCIOJIBL3OBATH
craggapr JO/MM/TTIT {(mau A MM.ITIT, mma II0-
MM-ITTT). 3aecsy I — oBoanauenue gucaa, MM — mecana,
ITIT — roza. Heorga ucnonssyerca crasgapr MM/ IO /TTTT,
BrisaioT u spyrue o60o3sHAYCHHA,

Jna npamepa B Taba. 3.3 ooucaHu THOH ¥ ¢opMaTH DOJeH
3 Gasel ganHuX «Iloromas.

Coazxanme HOBOM Gasnl JaHMEIX

Cosganme HOBoOI 6A3M AAHHHEIX HAYMHAETCH ¢ OOACAHHA
CTpyrTypH Tabaunsl. Ilo koMange

. COBIATH <mMA Paiina>
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TONB3OBATENIO IPEANAraeTca 3anoAENTh Tabanny Taoa Tabm-
sl 3.3, 3areM HeoOXOAHMO VKA3ATE NEPBUYHLIM K04 Tabmm-
nH. B JaHHOM npHMepe NepPBHYHLIM KJIIUOM ARJIAETCA NOJe
JEHDb. HMa daiina, B KoTopou GyaeT XpaEUThLCA 6838 AAHHHX,
IOJB30BATENDL 3AJAET CaM,

Ta6maua 3.3. Crpyrrypa Tabum «Iorogas

one Tan Jrmuna | TowsocTs
JEHb Hara 10
OCANKH Cameonpami | 11
TEMIIEPATYFA | Yecnopol 5 1
JABJIEHHE Yncaopo 3 0
BILAYKHOCTD Yuenopoi 3 0

YTo0H OCMEICINTEL 3TOT TAN paGoThI, MOIKHO HOPEAJIOIHTD
caexyIonyIo asasornio. IlpeacraseTe cebe, TTO CTPOMTCHA OBOLI-
#ad Gaza. B Beit MOBTHDYIOTCA OTCEKH, XOMOAUIBHUKH, KOHTEHR-
HepHl, AIMAKHE AJA XpaAHEeHAA Kaprojens, MOPKOBH, JIYKAa, KA-
nycTH ¥ np. HHade ropops, rOTOBHTCA MECTO JUIA XpAHEHHSA, HO
OBOUIN NOKA He 3aBoaATcd. ITocie Toro Kak ororrHas 6asa cosma-
HA, OHA TOTOBA K OPHEMY OBOIIE.

B peayabTaTe co3gaEma 0ask AAHHKX DOABAfeTcd daiin ¢
YRA3aHHEIM HMeHeM, OIIpeAe/IAeTCA CTPYKTYDA AaHHKIX, KOTO-
poie Gyayr B Heit xparwrnca. Ho 6asa nycTas, nHbpOpManuy B
HeH HOKA HeT.

Sanoamerne 6a3m nammnix madopManueii
Tenmepr HacTaNo BpeMs 3aNIONHMTE 6a3Y ASHHEIMHE (110 aHAa-
JIOTHE — 3aBe3TH 0BOmn). BBOX JAHHHIX IPOU3BOAATCA IO KO-
MAaHAe
. Jo6aABHTE 32NIHCH
Beog Moaker mpomcXoanThL deped GopMy, YUMTHIBAIOINYIO
CTPYKTYDY 3ammcei Tabamnm, KoTopasa Gbina ONHcAHA HA PTATE

cosnasnda, Hanpumep, BROA mepBoii 3anncH yepes popMy B Tab-
muny «Iorogas Gyfer npomexoquTh B TAKOM BAKE:

IEHD 15/03/2007 |
OCANKH Crer |
TEMIIEPATYPA | -8.5 1

IABJEHHE 746
BJIAMHOCTDL | 67
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HoGaenenne saoucell (BBoa) NoBTOPAETCA AO TEX TOP, TOKA
He 6yaeT BBeAieHA NOCAEefHAA 3anHuCh, ITocae coxparerus daiira
cozganne Ha3bl JAHHKX ZABEPINEHO, H TEneps K Hel MOMXHO 06-
PAINATLCSA € 3AOPOCAMH.

Jw6aa CYB]l aaeT BO3MOMKHOCTS IMOJL30BATEII0 BHOCHTE H3-
MEHEeHAA B yie roTOBYIO 0asy NaRHLIX: U3MeHATL 3HAYeHWA m0-
nell, UsMeHATH (POPMATHL ITOJIeil, YAANATL ONHN OOXA U Aobas-
JarTe gpyrae. O ToM, Kak a0 genaerca B CYB]l samero Kom-
ObIOTEPHOTO KJIACCA, BRI Y3HAETE HA YPOKe,

KopoTko 0 rnasHom

Jranml cospanua m sanonsenusa Bl nmpomexopaT B cpeae
CVYB].

Ha srane cosgarua BJll cosgalorca (oTkprBaores) dalixn
AL XpaHeHRA TabIHIl, cooflnaeTca HHGOPMAIIHA O COCTABE MTO-
Jei sanmace, UX TAOAX H GOPMATAX.

OcHOBHBIE THNOHEL OOJeH, HCOOJb3YEeMLIE B DEIAANHOHHEIX
C¥B]I: yncnopoil, CHMBONBHEIM, JOTHYECKAM, «ATAS.

PopmaT onpeaenAeT KOJAIECTBO HNO3HUNWH, OTBOAAMEIX B
Tabaune ana noad. JInA aHMCIOBKX HoMNell, KpoMe TOr0, YRA3kl-
BAETCH KOJHAYECTRO BHAKOB B APOOHOHA YacTH (TOUHOCTD).

IIo xoMaHEEe CcO3AMAaTE OTKpBIBAeTcHA (ail, onpepeadercsa
CTDPYKTYpAa 3aEKceir BII.

Beox aasErx B B]ll HaumHAeTea o KoMmaHAae AolaBHTL 3a-
HHCE.

? Bonpocsi u 3adaxun

1. Kaxan sazava pemaerca Ha orane cosgaaua BI? Kaxywo urdopmMa-
IHIO DOIp30BATENs YKAsuBaeT CYVB] Ha sTame co3HaHuuA?

2, Kaxne ocCHOBHLIE THIE 10/ nertonsayores B 6a3ax JaHEHX?

3. Yto onpegenaerca GoPMATOM IS PASHEIX THIIOB NOoJeii?

4. CocrasbTe TASAADE OMCAHAS TAOOB I $OPMATOB AN BeeX MoJell
Oaz zaweRIX «Jomameas 6ubnHoTEKas, ¢YCIEBAEMOCTLY, «Da-
KYILTATHBH *, « HIKOJEI»,

8. Kax npoucxoanaT sanonHenwe Tabammu? Kaxee ommbke noasso-
BATENIH BOSMOXMCHEI HA DTOM BTane’?
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YcnoBus BbiGopa
§ 13 | wnpoctbie

noru4yeckue

BbipaXeHua

OcHoarvie mexv napazpada:
8 OHAMUE A02ULECKO20 BLPANCEHUR;
8 onepayiils OMHOULERUS,
® 3anpoc RO 6LL00PKY U NPOCMbLE AOZULECKUE BbPDANCHUR.

TlomaTH® JOrHYECKOTO BLEIDAKCHHA

Yarmme Bcero 4 COPABKHA TPeOYIOTCA He BCE 3AIIHCH, A TOJBEO
YACTh M3 HAX, YAORJETBODAKINIAS KAKOMY-TO YCJIOBHIO., OTO
YCIOBHE HABHIBAETCH yeaosHeM Burbopa. Hanpumep, ns rabnu-
nn «Iloroaas Tpebyerca ySHATD, B KAKHE AHH OIeA AOMAL; WA
u3 Tabmans! «PAKYILTATHBE » — KTO 3aHEMAETCH O HOBPeMeH-
HO IIBEeTOBOJCTBOM M TAHIAMH, HAHW H3 TAOAMOLI «¥YcOeBae-
MOCTBb» IIOAYIATEL COHCOK BCEeX OTAMUHUKOB IO aaredpe H dmn-
3HKe.

B romargax CYB] ycnorHe BEIGOpS 3aIUCEIBAETCA B hopme
JOTHIECKOr0 BEIPAXCHHA,

JlormuecKoe BhIpAMKEHHE, IOAOGHO MATEMATAIECKOMY BRIDA-
JHEeHWI0, BRIIOJHAETCH (BEIUACAACTCHA), HO B Pe3yALTaTe NOAY-
uaeTcda He THCJIO, 8 JIOTHIeCKOe 3HaueHne; HCTHHA (true) man
aoxs (false). JlormdecKkoe 3HaUeHNE — PTO BCETA OTBET HA BON-
poc, HCTHHHO AW AaHHOE BRICKA3BHIBAHHAE,

B TaGn. 3.4 OpUBeAeHE! JOTHIECKHE SHAUYSHHS HEKOTOPHIX
BLICKASEIBAHUIt, OTHOCAIDUXCA K TPeM PACCMOTPeHHEIM BLIIOE

BII.

Bor kag BHraagar B komaanax CYB] norudeckre Bripaxe-
HHSA, COOTBETCTBYIOIOHE BOCHMHM BHICKA3LIBAHMAM, [PHBEEH-
HEBIM B Taba. 3.4:

1. OCANTKHM = " aomns” 5, ABTOP = "Toncroit J1LH.”
2, TABJIEHHE > 740 6. DPAMHIJINA = "Pycasocs™
8. BIAMKHOCTD <> 100 7. HBETOBOACTBO

4, JIONKA < 5 8. TAHIBI
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Tatamna 3.4, BHCKASKBAEAA H HX JOrHYOCKHEG 3HAYCHAN

BrickasuBaHusg I Homep zanuce | 3HaYeRHe
B «ITozodav
1. Upet poxan. 1 JIOMKD
2. NaBnenne Gonolue 740 MM pT. CT. 2 HCTHHA
3. BnaxdocTb He 100%. 3 JIOXD

B «Jomawnaz Subauomexar

4. KHAra GTOMT HUXEe NATOW NORKK. 3 HCTHHA

5. Aetop knuru — Tonctoi J1LH. 3 JOME
B «Daxyremamucote

6. Pamrauna yueHuka — PycaHoB, 1 HCTHHA

7. Y4eHuk saHamaeTca UBETOBOACTEOM. 1 JA0KD

8. Y4eHHK 3aHUMAaTCA TaHLaMM. 1 HCTHHA

Onepanyd OTHONIeHES

MlecTs NepPBERX JOTHISCKHAX BRIPAIKCHAN HASLIBAKTCHA OTHO-
menpami. B Kax10M 13 HX HMA Noas 5236l TAEREIX CBASAHO ¢
COOTBETCTBYIOIIMMH 3HAYEHHAMHE 3HAKAME oTHOmemmi, Bor
BCE BOZMOXHBIC 3HAKH OTHOIIIBI-IHﬁ:

= paBHO; < MeHEIle;
<> He PABHO; >= (oJNbIOe WIH PABHO;
> Goapmme; <= MOHBIIE HIHA PABHO,

KaK BRIOOJIEAIOTCA OTHORICHH S A/ YUCIOBEIX BEJHIHAH, BAM
ROJDKHO ORITh MOHATHO H3 MaTeMaTRKH. (B MaTemMaruke OTHO-
ITeHHS HASKIBAIOTCSH HepaBeHCTBAMA.) A CHMBOJILERX BEJIH-
TUH TpedyeTca NosicHeHHe,

OmHuoulenue «pAGHO» UCMUHHO OAR 08YX CUMBONLHLIX Ge-
AUNUH, eCAU UX ORUHL O0UHAKOBBL U 8CE COOMEBEMCMBYIOWUEC
cumaoani coanadaiom. CalegyeT YIUTRIBATH, UYTO IIpofes — 3T0
ToXe cuMBoi. HanpuMep, oTHOIIEHHE

ABTOP="Benses A.P.”

He (yAeT HCTHHARIM HHY AJIA OAHON! 3aMucH Hamneil Tabaunsl, mo-
CKOJBKY B TabaHne pesae My baMuaneit H HEUIHANAMHE CTO-
T OAWH pobe, 8 B AAHHOM OTHOILIEHHHA — JABA.
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CuMBOJIBbHBIE BeJIM9YHHEL MOKHO COIOCTABIATE H B OTHOMIE-
HAAX <, >, <=, >=, 3aech YIOPAAOIEHHOCTSH CJI0E (NOCIeI0OBA-
TeJbHOCTEH CHMBOJIOB) ONIpeaendaeTCa o anpasUTHOMY OPHUH-
nany. Bor gparMerT na opdorpaduueckore caoeapd, coxep-
JKAIMHHA MoCaeJOBATENBHO PACIIOIOKEHAEIE B HEM CJIOBAS

kKeapment, KOMIROHERIN, KOHBEPM, KOHEYALCUR.

Mex Ay 3THMH CJIOBAMH MCTUHHEI CHeAYIOMUE OTHOINEHNUAS
Kxeapmem < KOMNOHEHM;
KOMNOHERM < KOH8EpM,;
KoH8epm < KOHBYALCUR.

3HaTeHNA noJell THIIA «JATA IIPH BEIODOJHEHAN OTHOINeHWH
CPABHHBAIOTCA B COOTBETCTBHH ¢ KAJCHAAPHON NOCHe0BATEE-
HoCcThI0, HanpuMep, HCTHHHLI QTHOIIGHU A

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

B sexoropux CYB] McOO/L3YeTCA THO «BpeMAs CO CAELY-
wmuM dopmaTtoM sHaueHmit; YU:MM:CC (uackl, MEHYTHL, Ce-
KyHaH). IIpH BHNOJHEHHH OTHOINEHHUH VIUTHIBAETCS XPOHO-
JOTHYECKAA NOCIeAOBATEIbLHOCTh. HanmpuMep, HOTHHHEEL OT-
HONICHHAA:

12:53:08 > 03:40:00;
23:056:12 < 23:05:13.

A Tenepb BEePHEMCA K OpABEJeHHEIM BEIIIE IPAMEDPAM JIOTH-
YecKnX BeIpayKeHnil, B opumMepax 7 1 8 HeT HUKAKHX 3HAKOB OT-
"Homenuit, [leno B ToM, uto nong ¢ uMenamu IIBETOBOICTBO
u TAHIIBI umerer morumaeckuit Tan. I[TosToMy B KA A0 3aTHCH
HX 3HAYCHHUSA — BTOQ JIOTHIECKIE BeIMTHHE «JIOKE S , ¢ MCTHHAS ,

Odna éexuruna aozuieckozo muna — npocmeliuian op-
MQ B0ZUYECK020 BLIPANEHUR,

3anpoe Ha BRIGOPKY H NPOCTHE JOrHIECKHE BHIPARCHAS

SananieM HECKOABKO KOMAHJ AJIA MOJYIEHHA CIPABKH, MC-
IOAL3YA yeaOBUA BhlGopa. BoT Kak BRIITAAMT KOMAaHAA 3al1poca
mrbopManmu B3 Bl «Iloroaas o AaTax BceX ACKAIUBEIX AHEH!

. Bei6pars JEHD rae OCAJIKH = " nomxap”
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B uTorosyo cnpasKy OONAAYT JINIOL T€ 3AIMACH, I8 KOTOPEIX
MCTHUHHO YCJ0BUE NOUCKA, 3HAYINT, TOIYIHM:

JEHb
18/08/2007

CJIGII;YIO]II;M KOMAHAA IIO3BOJIAET BHIBECTH JATHBI H BAAMK-
HOCTh, COOTBETCTBYIOIINE TEM AHAM, KOr'Aa aTMocdepHOS KaBie-
HHe OLIJIo BLime 745 MM pT. CT.:

.Ber6pars IEHD, BJIAXKHOCTD rne TABJIEHHUE >745.

EHb BHAHOCTD
15/03/2007 | 67
16,03/2007 | 62
19/03/2007 | 87

BannmeM koMaHAY 3anpoca copaBkH K Bl « Momamuas 6ub-
JHOTEKas: BHBECTH HASBAHMA KHUT B QaMUIMNA M HHAOAATEI
ABTOPOB, (haMHJIAN KOTOPHIX HAYUHAIOTCA ¢ OYKBLI ¢Os 1 fajiee
o andaBuTy:

Bu6pare ABTOP, HASBAHUE rae ABTOP >= "0

ABTOP HA3BAHHE
Typreses H.C. | HoeecTH B paccKasK
Onema 0. K. Hstparroe
Trmaados 10.H. | Koxaa
Toncroii JI.H. IloBecTH H PACCKASH

A Tenepn sanpoc K Bl «PakyabTATHBRIS: BLIBECTH CIIHCOK
damvmnauil Becex YIeHRKOB, TOCeAIOMAX TAHOBI;

Bei6pars PAMWJIIHA rne TAHIIBI.

DAMHJIINAA

Pycamos
3oropa
Nlnanwaa

Y BripaskeHHe, COCTOAIEe U3 HMEeHH oM
JOTHYECKOTD THIIA HAH OBHOI0 OTHOILIEHHNA, 6YJIBM
HA3LIBATH MPOCTEIM JOIHISCKHM BHIPAREHNeM,
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Mrorue CYB]l No3BOISIOT B OTHOMIEHMAX HCOOJB30BATH
apupMeTUYeCKHE BHIpAKeHNA. ApadMeTHIeCKHe BHIPAKEHUA
MOTYT BKJIIOYATH B cefs uMCHa, HMEHA HOJei IMCA0BOTO TUIA,
SHAKH apupMeTHUYECKHX onepanmii, Kpyrasle cKOOKH .

PaccMorpum a3y JaHHBIX, coAep:xalnyio Tabiumy ycnesae-
MOCTH YUeHHKOR (Tabu, 2.3).

TpefyeTcs HONYIHTE CIIHCOK YIEHMKOB, ¥ KOTOPDHIX CYMMA
6ann0B IO rYMAHHTAPHHM IIpeAMeTaAM (ONbIOIe, YeM IO ecTec-
TBeHHEHM. ClieayeT OTAATh KOMaHAY:

.Bxbpars YUEHHE rxe PYCCKHH + HCTOPHA +
MY3BIKA > AJITEBPA + XHMHHA + DUINKA
B peayJapTaTe MOJIYUHM:

YYEHHK
Boros Hean
T'anxuna Hugpa

Crexpyiomas KOMaHAA 3anpalmuBaeT GaMUINH YIeHHKOB,
¥ KOTOPHIX OIlERKA II0 aareSpe BHINEe UX cpefHero Gamnua:
.Bu6pars YYEHHK rae AJITEBPA > (PYCCKHM +
AJITEBPA + XHMHA + PHU3AKA + HCTOPUA +

MY3BIKA)/6
OrBer: YYEHHUK
Amuxan Ierp
Faaxuaa Husa

§°) Koporro o rnasvom

Jlormueckoe BhIpasKeHHe BBIUCIAACTCH OOAOOHO MATEMATH-
YeCcKOMY, HO MOYKeT IPUHAMATE BCETO JBA 3HAYMECHHA: HCTHHA
(true) mau noxs (false).

IIpocreitnias ropMa JOrAYECKOr0 BHMPAKEHHA — OHA BeJIA-
YHHA JOrA9eCKOro THIA.

Orsomenue — dopMa JOTHYECKOTO BRIPAYKEHUS.

CymecrByeT INecTs BUAOR OTHOIODGHHIL: «pABHO», ¢«He Dap-
HOs, «Oonpmes, «MeHBINEs, «0ONLOIE MIH PABHO», ¢MEHLIIE
AIH paBHOos . OTHOMEHHA IPHMEHUMEI X0 BCeM THIIAM IOJIek,

B Beroropuix CVB]] Taxan BOaNOXHOCTE PEANAIYETCA Y€PEs COEMHATRHO
OPTraEu3yeMEe BRTUCASOMEIE IO,
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¥caorua BeiGopa B xoMauAax CVE] sanvcKBAKTCHA B BHAE
JAQTHYECKHX BEIpaXKeHn,

? Bonpocsi u 3alaHus

1. Karyio poab BRTIONHALT yenosue suifopa? ITocne xaroro cay:xed-
HOT'O CJIOBA JAMHCKIBAETCA BTO YCAQBHE B KOMAHAe BHOpaTs?

2. Yro Taxoe Joraueckoe Buipaxkeane? Kaxne anavenus 0HO IpAHHA-
mMaer?

3. Karxoe JOrHYecKoe BMNPAKEHHE HABBIBACTCH TIPOCTBIM T

4. KakHe BRAK OTHONIEHHH MCHOAB3YIOTCA B JOTHUECKHX BRIpaMe-
HUAx? Kak 3anucKBaKTCA aHAKH OTHOHNIeHHIT

5. Kax ¢pABHMBAIOTCA CHMBOJLHEIe BeJIHMUHMHEI, JATHI, JOTHIECKHE
BEIMYHHEI?

8. B cneayommBx OPOCTRHIX JIOTAYSCKAX BRIPDAKEHAAX IIOCTABLTE BME-
CTO SHAKOB BOIIPOCA TAKME JHAKH OTHONIEHHWH, IPA KOTODPEIX 9TH
BHpaXeHHA OYIYT HCTHHHE B YKA3AHANX 3aNnAcAX 6a3 naHHBIX.
a) Bl <Ilorozas, sanuces HoMep 3.
BIAXHOCTE 7 90
OCANIKH ? "mosxab"

6) B « JloMamuasg 6uG1AoTeKas , 3aITHCEH HoMep 1,
ABTOP ? "Toacroit JI.LH.”
Ton ? 1990

B) Bl «YcneBaemocThs, 3anucek HoMep 4.
GHUIHEKA ? 2

7. JanHLe BLICKA3HIBAHAS 3aTHIMATE B (OPME NPOCTHIX JIOTHYECKHX
BRIPAXKEHNH H OOPEAEeNNTE Pe3YJLTAT MX BEITHCJAHHS AN YKA-
SAHHEIX BAIHACEeH.

a) BJl «Iloroaas, s3anuce Homep 2,
TeMmepaTypa BhINIe HYJIH.
Ocaakxos HeT,

6) BII « Tomamuaa 6a6AnoTeKas , 3aIHCH HOMEP 3.
KHura nagana B 1982 rogy.
KHHra HAXOANTCA HEME NATOMH IOMKH.

B) Bll «ParyabTATHBEL» , 3AIIHCE HOMeD 4.
YuenHK 3aHHMaeTCA reonormei.
DPavuna yaerunsl — Hlnannaa.

8. 3anumuTe CIeAYIOMNAE BHCKASLIBAHASA B IOpMe JOTAYECKHX BEI-
paxeHnii (Mo BHIDeNpNEefeHALIM Tabanoam BJ):
a) baMuana yaeanka — He CeMeHOB;

6) yUeHUK 3aHAMAETCH IreooTHeil;

B) JeHL — panpme 5 Mag 1989 roxa;

r) Aedh — He moa:xe 23 cenrabpa 1996 roxa;
A) no anrebpe — He CTINMYIHO;

€) asTop KHATH — Beases A.P.;
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) KEura nagaga xo 1990 rozxa;

3) KHHra HAXOAHTCH He HHKe TpetTheli noakn.

9, amumure B hopMe KOMAHAK BHGPATE 3aPOCH, ACTOALIYIOIINE B
KAYECTBE VCIOBHN NPOCTLIE JIOTHYECKNEe BHIDAKEHHS, HONYICH-
Hble B PeayALTATE BHNOTHEHNA NPEeABIAYIETO 38 XaHNA.

Ycnosus BbIbopa

§ 14 | v cnoxHbie

nornyeckKkue BbipaXXeHus

OcHosHbte membt napazpada:

npUMepbL CAONCHBEX ROZULECKUX GbiDANCEH UL,
ROzUNECKOe YMHONCEHUE (R )]

Rozunecicoe CRoxNceHue { Man };

ompuyanue;

npuopumemul A02udecKux onepayuil;

3anpoc KRG SLI0OPKY U CROICHBIC TOZUNECKULS BLIPANCHUA.

TIpaMepsl CAOXKHLIX JOTHUECKHX BLIpAMeEHil

PaccMOTpHM ellle OAHY PPYNNOY BEICKaswEBaHuil (Tada. 3.5) n
HX nqruqecxne SHAYCHHAA.

Tabmuua 3.5. BhIcKa3NBAHKHE M HX JOTHIECKHE SHATeHHA

BrickasznBaHEAe | 3navenne
B «Paxyasmamusvln
1. PycaHos 3aHUMAaSTCA reonorkei. HMCTHHA
2. LlimanvHa nocelnaeT GakyneTaTUBLI. MCTHHA
BIl «Yenesaemocmoby
3. Y AnvxkmHa no Manke To nn 4, 10 1M 5. HCTHHA
4. ¥ lanxvHoi no anrebpe He agoiKa. WCTHHA
BX «Ilozoda»
5. 15 mapta 2007 roga Gunu ocanxmn. MCTHHA
6. 17 mapta 2007 roga BAaXHOCTL Obina MeHbUe —
100%.
Bl «Jomawunas 6ubruomexas
7. B 6ubnroTexe ecTh ki Bensesa A.P., wapaHbie
He paHee 1990 ropa. HCTHERA
8. B 6ubanoTexe ecte kHMrK ToncToro fN1.H, nnu MCTREA

Typreresa W.C.
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Kamaoe 13 3TAX BRHICKASKIBAHWN o0bexHHReT B cebe 3nAYe-
HAS HeCKOJABKHX nosel ofEOBpeMeHHO, I103TOMY OHH HE MOTYT
OBITh 3AMUCAHK! B (hopMe OPOCTRIX TIOTUYECKMX BRIDAsKe .

BoT Kak 3alMCHIBAIOTCHA COOTBETCTBYIONIHE JOTHICCKHE BhI-

paKeHns:

1. PAMHJINA="Pycanos” u TEOJIOTHUHA

2. PAMUNINA="Tllaanuea" k ((IBETOBOJCTBO rnn
TEOJIOTHA wxn TAHIIBI)

3. YYEHHUK="Amnkua Ilerp” u (PU3HNKA=4 um
DUBNKA=5)

4. ge AJITEBPA~2 y YYEHHK="Tanrkuua Huna"

5. NEHb=15/03/2007 u (OCAIKH="10xxs" wam
OCAITKH= "cHer")

6. IEHB=17/03/2007 n BJIAYXHOCTb<100

7. ABTOP="Benses A.P.” a I'OI>=1990

8. ABTOP="Toacroii JLH.” nax ABTOP="Typrener H.C.”

Baech KpoMe SHAKOMBIX BAM OTHONICHWIA ¥ HMEH JIOTHIEeCKHAX
IMoJeil HCIOJb3YIOTCH CMBEICJIIOBRIE CBASKH H, HIH, He. 9TO CIy-
’keDOHEIE CA0BA, KOTOPEIE BRIIIOIHAIOT POJIL 3HRAKOR JOTHICCKRX
OTePAIHIL
IlosHAKOMHMCA ¢ TPEMA JIOTHIECKHMHE OIICPAT MM
& Oomepanyei JNOrAYECKOr0o YMHOMeHH:A (KOHBLIOHKIIHA);
SHAK oTepaluy H;

¢ ONepaAnHeil MOTHYIECKOrO CIOKeHAA (A3BIOHKIAA); BHAK
OTEepPAIHE HIM;

e omoepauHel OTPHMUIAHMA; 3HAK OIIePAllUY He.

P—

-

BripaskeHHsA, COAepKAIHe JOTHUCCKHe OMepanny,
5YJIBM HA3IBIBATE CIAOEHRMM JOTHISCKHME

BEIPpAJKCHHAMNM.

Onepanpy JOCHYECKOr0 VYMHOMEHUA H CIOMKEHUA —
ABYMECTHBIE, JTO 3HAYAT, YTO OHH CBASHIBAIOT MEKAY coboil aBe
JNoTHYeCKHEe BeJIHYHHK (B4 JOTHIECKHX OTIepaHa).

Jorageckoe yMBOXEeHHe (M)

w B peayapTaTe JIOrHI€CKOr0O YMHOXEHHA
(KOH'BLIOHKIIUH) HOJIYYAeTCH «MCTHHAS,

ecJiH 06a onepaHa HCTHHHBI, H «JI0MXKD»
B IPOTHEBHOM CJay4dae.

6—1303
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IIycrs Tpebyerca DoayInTh CHPARKY 0 KHHrax Bexsaera A.P.,
H3JAHHHX He parkmie 1990 roga, ¢ yrasaHHeM HABBAHUA KHHI-
TH, FOJA U3ZAHMA U HOJKH, Ha KOoTopoi crouT KXHUra, CooTBET-
CTBYIOIIAA KOMAHAA HMEeT BHA:

suibpaTs HASBAHUE, I'OJI, ITOJIKA rae ABTOP=
"Bexses A.P.” u T'OI>=1990

PdopMuUpOBAHHE COPABKHM OpPOHCXOANT B TaKoi
NOoCAeAOBATEILHOCTH: CHAYANA BHIDEBAIOTCS M CKJAEHBAITCA B
ogry Tab/lHny Bee CTPOKM, YAORJIETBOPAIINNE NEePBOMY OTHO-
meano: ABTOP=Benses A.P. Ilonyuaerca caeayomee:

HOMEF | ABTOP HABBAHUE Ton MIOJIKA
0001 Benses A.P. Yenopex-ambubug | 1987 ]

0005 Benser A.P. Beeaza K31], 1990

0008 Benses A.P. HaGparHoe 1994 7

BaTeM 13 3TOH TAGMUOL BEIPE3alOTCH CTPOKH, YROBISTBOPA-
0UHe BropoMy ornomenuo: I'OE>=1990. ITonyuaem:

HOMEP | ABTOP HABBAHWUE | I'OJ IIOJIKA
0005 DBennes A.P. 3eeaaa KOIT 1990 5
0008 Beases A.P. Hoabparsoe 1994 7

H HaxoHeN, BLIPE3AIOTCA CTONONE, VKA3ARHAEIE B CITUCKE 1N0-
Jei xomasan. Ha 5KpaH BHBESETCA CIPABKA:

HABBAHHE roa IIOJIKA
Bpeana KII] 1990 |5
Hatpannoe 1994 |7

JlormuecKoe croxmenne (HIH)

@

B pe3yabTaTe JOTHIECKOTO CAOMKeHH A
(AHIBLICHKIHH) TONYI8eTCH ¢« HCTHHS»,
ec/IE XOTA OBl OfMH OfleDaHA HCTHHEH,
H «JIOXKb», eCIH 008 OTIePAH/IA JJOMHLI.
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IIycrs, BampuMep, MBI XOTHM IOXYIATH COHACOK BeeX KHHT
Toncroro JI.H. n Typresesa H.C. Banpoc Ha BGOpRY mTAIMETCH
TaK:

.Bsi6paTs rae ABTOP="Toacroi JL.H." aan
ABTOP="Typrenes H.C."

B sroM ciay4ae CTPOKH, YAOBJIETBOPAIOIHE VCAOBHAM
ABTOP="Toacroit JI. H."” unu ABTOP="Typreres . C.", an-
pesaiomecs odHoBpemenHo M3 mexozHod Tabmumnynt, Ilocme ux
CKJICeUBAHNA MOTyYaeM:

HOMEP |ABTOP HA3BBAHHE roa [IMOJdKA

0003 Typreses I1.C. |Ilosectn m pacckasu (1982 (1

0007 Toncroii JI.H. Hosecrn u paccxasu [1986 (1
Orprnasne

OTpunaHAe H3MEHACT 3HAUCHUE
JOrHYeCKOl BEIHIHHEL HA IPOTHBOIOJIOHKHOS:
He LCMUNA = AONCL; HE ZONCh = UCMIUNG.

Orpunanne — OZHOMECTHAA ONEPANHAS. ITO SHATHT, YTO OHA
HpAMeHACTCA K OAHOMY JIOTHIeCKOMY ONepaHay.

Hanpumep, oycts Tpebyercsa NOJYUUTE COMCOK BCeX KHHAT,
KpoMe KHUT BensgeBa, 3anpoc TaKoii:

auibpars ABTOP, HABBAHMHE rxe ne ABTOP="Benses A.P.”

B 3TOM ciryuae BEIPE3alOTCA BCe CTPOKH, B KOTOPHX 3HAUCHHE
nons ABTOP He paBBo «Bensers A.P.». CTPOKM CKAeHBaIOTCH,
a ¥3 noaydeHHoi tabnamnul serpesarorca croabom ABTOP n
HASBAHMHE. Ilocne ax CKACHBAHHA IT0IyYaeM CODABKY:

ABTOP HA3BAHWE
Kepayx 1I. Bpoaaru Cesepa
Typreres H.C. IoBecT: B paccKashl
Onema 0.K. Hafipanuoe
Teaauos 10.H. Koxas

Toncroit JI.H. IlopecTH B paccrRask
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Tabauna 3.6 LLTHOCTPHAPYET Pe3YJIRTATHE BCEX BADUAHTOR BhI-
TIIOJIHEHH A TPeX JorHyecKHX onepanmii. Taxyio rabauny naspiea-
10T TabAnnel neruaraocTh. B Bell 6GykBaMn A B B ofosHaqeHk J10-
THYeCKHe olepaHALl. JIOrHIecKaAd BeJIMUMHA «HCTHHA» obo3HA-
yena Oykpoil M, JoriYecKan BeIHYAHA «JI0Kb» — OGyknoit JI.

Tabaana 3.6. Tabaana RCTHHHOCTH

A B Ar B Anmm B ne A
4| 4| n n J
%4 JI JI n J
JI H J H il
JI Ja ) | ) | n

IIPpHOPATETH MOTHYECKHX Omepaliui

Ecim B CIOKHOM JIOTHIECKOM BEHIPAYKeHHHN HMEeeTCA HeCKOIb-
KO JOTHYeCKHX oIlepanfdii, To BOZHAKAET BONPOC, B KAKOM 110-
PAfKe HX BRIOOGIHUT KOMOBIOTED. 3TO KACAETCH BHIPAMEHW
noa HoMepaMu 2, 3, 4, b B IpHBeAeHHOM BhHIMOIe IIPHMePe,

B sorH4ecKoM BRIDAYKEHHHM MOMKHO MCNOALIOBATH KPYIJIHIE
cko0KH. TaK JKe KAK H B MATEMATHIECKAX dopMynax, cKoSKH
BJMAIOT HA MOCHEAOBATEARHOCTD BHIIOMHEHAA onepanui. Ome-
panuu B cKOOKaX BHIOOJHAIOTCA B OEpPBYIO odepenb. EcaH Her
cko00K, TO onepanuH BHNOJHATCA B IOPAJAKe X CTaPUIHH-
cTBa. JIOTHIecKAe OoIepandH, KAK B apupMeTHUeCKHe, HMEIOT
PasHOe CTAPIIMHECTBO (eIne ropopaT: npropnaTteT). Ilo yGrisaamo
CTAPIIHHCTBA JIOTHYECKNE OII€PAIHHA DACIOJATAIOTCA B TAKOM

nopAnKe:
oTpuOanue (He);
KOHBIOHKOWA (H);
AAIBIOHKIIAA (MIH).

3anpoc BHa BRIGOPKY H CHOMRHEIC JOTHICCKHE BLIPAXKCHHA
Huxe npHEBe/ileHE 1BA JIOTHIECKAX BhIpaxennsa ia B « o-
MamHAa OubanoTekas, OTIMUYAIOIMUECA TOJBKO CKODKaMH,

ITndpel B SHAKAMM JIOTHISCKHX ONePanHil YRASLIBAIOT Ha ITO-
CJIeIOBATEIbHOCT: MX BHIIOJHEHUA.

1 a 2
(TFO0=1987 nmm I'O/I=1986) u (IIOJIKA=5 wau [IOJTKA=1)
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2 1 3
TO/=1987 umn I'OO=1986 m IIOJIKA=5 wan ITOJIKA=1

IlepBoe BHIpAYKeHME HCTHHHO JJId 3anmuceil ¢ HoMepaMu 1, 4,
7. Bropoe HCTHHHO AAd 3anuceit ¢ momepamu 1, 3, 4, 6, 7. Ilo-
crapaiiTect HOHATEH, MOYEMY.

4

£ KopoTko o rnaBHom

Brupa:xenne, cofepaaliee JOrHYeCKHe ONEPAIINY, HASKIBA-
€TCA CJI0KHEIM JJOTHUESCKHM BhIPAsKeHHeM.

CymecTBYIOT TPH OCHOBHBIE JIOTHUECKHE ONICPATIMH: OTPHIA-
HEE (BO); JIOMHYECKOe YMHOMeHHe — KOHBIOHKIAA (H); JOTHIE-
CKOe CHQReHHe — AN3BIOHKIUA (Mam).

OrpunaHHe W3MEHAET JHAYCHHE JIOPHYECKOH BeIMYUHEI HA
OpPOTHBONOJIOAKHOE; PE3YLTAT JTOMAYECKON0 YMHOMKEHUA — ¢HC-
THHA» TOTJA ¥ TONBKO TOTAa, KOTAa HCTHHHEI 00a onepania; pe-
SWIBTAT JOTHYECKOrO CIOKCHAS — <«HCTHHAY, CIH 3HAUSHHE
xXo0THa OBl OJHOIO COEPAHAA HCTHHHO, H 4JI0XKE» B IPOTHBHOM CIV-
yae,

Ilopaaok BHOOJHEHAA ONEPAKAN B IOTHISCKOM BHDAYKEHHH
OmOpeAeIAeTCA CTADOIMHCTBOM ONepAnMi M PACCTAHOBKOM CKO-
6ox. B mepByio ouepeAr BHIONAHAITCH OHEPAIHA B CKOGKAX.
JlorHueckHe OIepanuy Nno yORBAHHIO CTAPIIHHCTBA PACIONO-
JKeHBI TAK: Ee, H, HJH.

? Bonpock u 3adanus

1, Kaxne foruuecKne oNepanay yuoTpebIA0TCA B CIOKHERIX ROTHIe-
cxnx BHpakernax? ChopMympyiiTe npaBuIa HX BEINQAHEHAA,

2, Kak onpeAenserca DOPAAOK BLRIIOJIHEHNA JOIHIeCKHX onepanuii
B CJIOKHBIX BHMPaKeEMAX?

3. IIycte a, b, ¢ — JormuecKne BEAMYAHEI, KOTOPHIG AMEIOT CACAYI0-
mAe 3HAYEHAA: @ = ucmuna, b = aoxce, ¢ = ucmuna. Onpegenn-
T€ Pe3YJBTATH BHYHCICHHMA CAEAYVIONIHX JOTHYECKHX BHIDGIRe-
uuii:

anb; axbummc; (c man b) B (c nam b);
¢ B b; auwmbuc; me (¢ mum b) m (¢ mam b);

He g BIH b; HeaHAR D H 3 me(anbmuc)
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4. HannmmTe KoMAHALL BHIGOPKH ¢ RCOONBIOBAHMEM CAOMHAIX JIQTH-
YecKHX BHpaskeHKrit (10 BmenpaBeAeEHEIM Tabrunam BI):

ONpPeReJNTE Bee AATH A0 17 Mapra, Koraa Temmeparypa Oniia
BHIIE BEYJIS;

OLPEASARTE (PAMIIINH BCEX VHSHHKOB, KOTOPRIE IIOCEITAIOT TAH-
Obl, HO He NoCemAoT QAKYALTATHE IO FEeONOTHH;

HOOMYYIHTE CIIKCOK BCOX OTIMYRMKOB N0 rYMAHMTAPHAIM AHCIHI-
JEHAM}

onpejaeIuTh NOJKY, B KoTopo# crouTt xHHra Toscroro JI.H.
a[lorecTH u paccKassls;

oupeseTHTh GAMHIKE ABTOPOR KHHUTI ¢ HazBagueM sIlopecTm B
PACCKASK s , BHNYINEHERX A0 1985 roza;

OOJAYYRTH RHBCHTAPHEE HOMEPA BCeX KHNT, CTOAMMX Ha IATOH
M ceabMoit ToAKax;

HOAYYRTE JAMHIHE ABTOPOB ¥ HABAHAHA KHHUT, BHITYHIeHHEIX B
nepnox ¢ 1985 no 1990 ropx;

HOJAYYHETE HEBeRTAPHLIC HOMEPA BCeX KHHAT, CTOANAX HAEMe I1H-
Toll noNKHE ¥ AaAaEHEX nocae 1990 roaa.

CopTupoBka,

§ 15 | yaaneuue

u nob6aBneHue sanuceun

Ocnoanbie memvi napazpaga:

m KOMarOZ 8wbopKL ¢ nAPAMEMPONM COPMUPOBKY;
n KAOY copmipoekiu,

u COPIMUPOBKE NO HECKOALKUM KAIONAM;

s Komardw ydarenus u Jobasrenus sanuceii,

KoMasaa BuIGOpPEE ¢ NAPAMETPOM COPTHPORKH

QOueHb yacTo 3anucH B TalAHIAX GLIBAIOT YIIOPAAOUYEHEI 110
rakoMy-ro npasuny. Hanpumep, 8 TelepoHHRX COpaBOYIHH-
Kax — B ArdaBHTHOM ODOPARKe daMmInit A60HeHTOB; B pacnn-
CAHMH RBH:XeHUA I0e3A0B — B IOPAAKE BpeMeHH OTIPABJIeHHS;
B Tabrune GyTHOMLHOIO YEMNIHMOHATA — 110 BOZPACTAHHIO HOMe-
POB MeCT, KOTOPEIE 3AHAMAIOT KOMAH/EL.

IIponecc ymopaaoueHua 3anuceii 8 taGanie Ha3KIBaeTCA COP-
TRPOBKOH. [IJIA BHINOJIHEHHA COPTAPOBKH JOJMHA OLITH YKa3a-
HA clexyromasa HHGOpManHa:

a) 1o 3HAYEeHUI0 KAKOT'O NOJIA NPOM3BOZUTE COPTAPOBKY;

0) B KAKOM MOPAAKE COPTHPOBATH 3ATHCH (110 BO3PACTAHHIO
HJIRA yORBAHHIO 3HAYEHWH MOJIA).
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B xoManzy BrIGopKA MOKHO ZOGABATE NAPAMETDH COPTHDOB-
KH, B COOTBETCTBHH C KOTOPEMH OVAYT YOIOPSAOUYEHH CTPOKH B
uTorosoit rabiaune. B Takom cayuae GopMAT KOMAHAB BHIGODKH
CTAHOBHATCH CJIEXYIOIIAM:

.BRIGPaTh <COACOK BHIBOZHMELIX NOJEH>
rAe <ycHaoBHA BeIGopa™>
COPTHPORATE <KJI0Y COPTHPOBKH>>
no <HopAAOK COPTHUPOBKH >

Kmwou copraposxn

Karouom eopTHpPOBKH HA3HEIBAECTCA TIONE, 10 3HAYEHAIO KOTO-
POTO NPOA3BOANTCS COPTHPOBKA. BOSMOXKHEI fBa BAPHAHTA 110-
pEAKA COPTHPOBKH: IO BO3PACTAHHMIO 3HAYECHHN KIIoYa M IO
yOLIBANHIO 3HAYCHHH KIII0qa.

OTcoprupyem sanucu rafannur «Iloroaa» 0o yoLIBaAHHIO 3HA-
yennii BaaXkHOCTH. JIA8A 9TOr0 HYKHO OTAATE KOMAHIY:

.BeipaTs 2ce copruposats BJIAKHOCTD no y6siBasuso
B peayarTaTe BRInOmMHeHESA 3T0H KoMaHAL GyAeT momyueHa
Tabauua 3.7.

Tabaana 3.7. Tabauna «Ilorona», 0TCOPTHPORANEASN N0 YOLIBA-

HHEN BIAXHOCTH
HEHDL OCAIKH | TEMIIEPATYPA [TABJIEHME | BIAXHOCTDL
17/03/2007 | Tyman 1,0 740 100
18/03/2007 | Tomms 3,4 745 96
19/08/2007 | Beaocaaxos 5,2 760 87
16/03/2007 | Crer -3,5 746 67
16/03/2007 | Beaocagxos 0 750 62

A Teneps orcoprupyem sanucu BJl «lomamuaaa 6nbanore-
Ka» B AnPaBUTHOM NOpAAKe mo haMuansaM aBTOpoB. B mroro-
ByI0 Ta0aAny BrilepeM TONBLKO CBEIEHEA O KHMIrax, BH3AaAHHEIX
nocne 1985 roaa. Brisegem Tpi moaa: ABTOP, HABBAHHE,
TO/H. Hna 9T0r0 HYKHO BRINQJIHEATL KOMAHAY:

. Buibpars ABTOP, HA3BAHMUE, I'OJ] roe I'O/1>>1985
copruporats ABTOP no Bospacranuio

B nrore noayunM tatamany 3.8.
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Tatamma 3.8. Tabamma«Jomamuaaa GR6IEoTERA >, OTCOPTHPO-
BAREAR B andABETHOM nOpaaKe haMuNHil ABTOPOB

ARTOP HA3BAHHE ron
Beases A.P. Yenaopex-andubna 1987
Benses A.P. 2peaga K311 1990
Beases A.P. HNz6parroce 1994
Kepnyp 1. Bponsaru Cesepa 1991
Onema IO.K. Hszbparroce 1987
Tomcroii JI.LH. IToBecTH M paccKaA3H 1986

CoprEpOBKA N0 HECKONBKEM KAIOYAM

Hepenxo IpHXOAHRTCA BCTPEYATh TAGIHON, B KOTOPHIX CTPO-
KH OTCOPTHPOBAELI IO 3HAYCHAAM HECKOABKAX noaeil. Haopn-
Mep, €cJIH MBI XOTHM, 9T00H B monyyeRHol Tabmmne (cm.
Tabi. 3.8) KEMIH OAHOrO ABTOpA OLLIHM YIOPAAOYEHE! B aNdaBHaT-
HOM HIOPAAKe HX Ha3BaHUi, TO KOMAHAY BHOOPKH HYKHO 3aIH-
CaTh TaK:

. BuGpars ABTOP, HASBAHME, I'OJl rae I'OJM>>1985
copruporaTs ABTOP no pospacramuio, HASBAHHWE
IO BO3PACTAHAI

3neck yRasaHkI ABA KAI0Ya COPTHPOBKH: mojde ABTOP apnsa-
eTCA NePBLIM KJIIYOM COpTHPOoBKH, noje HABBAHHWUE — Bro-
PhIM KJIOWOM COPTHpPOBKH. CHAYANA SAOHACH COPTHPYIOTCA HO
BO3PACTAHWIO 3HAYeHUIT neproro KAKya (ABTOP), saTeM cpenn
sanucell ¢ OAUHAKOBHIMH 3HAUCHHAMH MEePBOro KJIOYA IPORC-
XOOAT COPTEPOBKA OO SHAYEHMAM  BTOPOTO  KJOYA
(HA3BAHWE). B pesynsTaTe mOXyYnM TaGauuy (IOKa3aHa
TOMLKO YACTh TAa0ANNN, OTHOCAINAACA K KEuraM Bensaesa A, P.
Iopanok OCTANBHBIX CTPOK HE H3MEHATCA):

ABTOP HA3BBAHHE ron
Benaen A.P. 3eeana KIII 1990
Beases A.P. Habpaxnoe 1994
Benses A.P. Yenosex-amdwbng 1987
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KoManan yianenua B JoGaBRIeHHs 3anEcei

Hedopmanma B 6asax JAHHBIX YACTO MOABEPTACTCH H3MEHE-
HuAaM. Hanpumep, B]l «IToroaas Kaaymslil AeHL JOMKHA DOOOA-
HATBCA. CocTaB goMamBEell GHOIMOTEKH TAKKe €O BpEMEHEM
MeHsercd. MBI DOKynAeM KHHI'H, HHOMKA KAPHM KX ADY3hAM.
Bce aTH H3MeHeHHA TOJMKHE CPA3y e oTpaXaThcsd B faze AaH-
Hux. CregoBaTensRo, B A3bIKe obmenns ¢ CYBX qonskuu npa-
CYTCTBOBATH KOMAHAN, TOSBOXSIOMME BHOCHTD TAKAE H3MEHe-
HHA. B Hameit runorernueckoit CYB] ecTh aisa 3THX Deseii fBe
romaazet. [Ieppas I03BOJIAET YAAMATE CTPOKHE B3 Tabnuuul. Ee
dopMaT TaKOH:

. YAAANTH e <JOTHUYECKOE BRIDAXKeHHE

Yro6r yaannTh B3 Bll onHY KOHKPETHYIO 3allHCh, HYXKHO
YKA3aTh 3HAUYeHHE KAK4A 3T0l sanmcn. Hanpumep, ecan npH-
meHRTeNbHO K Bl « JoMamaasa GnéiamoTeras oTAATH KOMAHAY

. yaamTs rae HOMEP="0003"

TO CBEEHKA 0 KHUTe oM HoMepoM 3 GYAYT ACKIIOUEeHk! u3 Tadn -
nel. Ecoa no oraomeniio ¥ B]] «IlIkoaa» BRIIOIHUTE KOMAHLY

. yoaanTs rae N'OPO="Illagpmack” m HOMEP IITKOJIBI=1

T0 K3 TAOIANE 6yAeT HCKJIIOUeHA BTOPAS 3alNCh.,
Bot emme npamep. ITocie BRINOJIHEHHA KOMAH A
. yaamrs rae TF'OI<1985

u3 Bl « JoMamnan OubanoTexkas ACYEIHYT 3AIMHCH ¢ HOMepaMu
3, 6, T. e. KAHrH, BHOYMeHHRE Ko 1985 roga.

Econ e HYXHO YIAIATL BCe 3alUCH U3 TabAMOR, TO 3TO
JeaaeTca KOMAHZOM

. YAAOHATH Bece

IIpaMegarne, Yacro B peanbHbIX CYB]] no KoMaszse yRanuTh
JHMb TOMET4I0TCH 3AUHCH, NpeAHABHAYECHARIe AAA YAAICHAS.
HckaioueHne ux U3 daiina IPOHCXOAUT MOC]e BHIOOIHEEAA NIPO-
HeZypH coxaThs Qaiina.

Ecnu k roToBoii 6ase farALIX Tpebyerca NoGABHTL HOBEIE 38~
THCH, TO 3TO BCETAA MOMHO CAEJATE ¢ IOMOINBIO YiKe 3HAKOMOIE
BAM KOMAHAELI:

. A0GABHTY: 3ANHCDH
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Ilo aTolt xoMange TONLIOBATENIO IPEACCTARAACTCH BOBMOMK-
HOCTh BBECTH 3HAYEHHS D0Jeil HoBOM 3anMCcH, KOTOPAA 3aHeCeT-
¢A B KoHeI, TAGAHIILI,

KopoTko 0 rnaBHOm

Copruporka Bl — »10 ynopaaouenue sanuceil 8 rabinmne no
ROSPACTAHUI0 MM YORIBAHMIO suadeHumii Kaxoro-EnOyan
ToAst — KXI09Aa copTpoBiu. COpTHPOBKA MOMKET IPOH3BOAATL-
¢ IO HECKOJBKHM KJIIOYAM OJHOBDEMEHHO.

Hamenernne coctara 3anuceli B B mpoucxoguT nyTeM yRaJIe-
HAA HeHY)KHLIX 3amuceil H xofaBaeHna HOBHX. Hobapnennasn
sanucs IOMeIHaeTcAa B KOHell Tadauib:.

? Bonpocst u 3adaHus

1. YTo nonEMaeTcH Doj, COPTAPOBKOIM 6A3L: JARHEIXT
2. Yo TAKOR K109 COPTHPOBKHT
3. B rakoM caydae ¥ KakAM 06pagoM DPOHIBOKUTCA COPTHPOBKA NIO
HECROJLKHAM KII0YAM?
4. C noMom10 XaKAX KOMAHA H3MeHAeTCA cocTas sanucelt BII?
§. 3anmmpTe KOMARAK XAA BRIDOJIHACHAA clleayiomux Aelicranii c BJI
slomamrasa GnGnEoTeKas
8) COPTHPOBKHA B NODPAAKE BOSPACTAHHSA roj0B H3AAHNA KHATH;
@) copraposry 1o xpYM Knouam: ABTOP u 'O, ncxawyan KHn-
ru Bennesa A.P.;
B) yaanesza n3 Bl «loMamaaa 6afmmoTexas Bcex aanucedl o
KHHraX, CTOSIIAX HA IATONH OOAKe ¥ K3ZagHKX A0 1990 roga.
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Uemy Bbl AOMKHBI HAYYUTLCS,
U3yJMB rnasy 3

Oceoutk oay H3 CVYB]], MMelNmuXcA B KOMIORIOTEDHOM
Kjaacce.

¥VMeTh OTKPHBATEL U MPOCMATPABATE MOTOBYIO 6a3y AAHHEIX.
¥MeTb cosaaBaTh OAEOTACAMIEYIO 63y JAHHBIX.

3ancHIBATS YCAOBHA BHIGOPA B PopMe JOTHIeCKUX BHIpake-
HUH,

Opranuzopusats B CYB/] sanpocil Ha BHOOPKY.
CopTApOBATH TAGIANE 10 3AKAHHOMY KJIIOTY.
HobapnATE ¥ YAANATE 3a0HCH B 6a3¢ AAHHAIX.
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3Aaechb Bbl y3Haere

o K2K KOMRLIOTEDP PAGOTAET C YHCIIaMU

* YTO TaKoe 3NeKkTpoHHanA Tabnuiia

° KaK POtUANTCA BLIYMCNUTENbHbLIS 3A03UN.

C OMOUILIO ANEKTPOHHLIX Tabnny

* Kak MOXHO MCROMNLIOBATL AWEKTPOHHbLIE TABNMULL

QNA KHPOPMALNOHHOTO MOAGTIMPOBAHKR
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sonuynan
§ 16 | cucTema
cuMcnenuvn

Ochoshbie mev napazpaga:
5 JecRMUYHAR U JBOUYHAR CUCMEMbL CRUCACHUA,
a pazseprymas GopMa 3anucu Lucaa;
u nepesod BOUNHBLX YUCER 8 DeCaAmULRYI0 cucmeMy;
® nepesod GecAMULHX HUCER 8 DBOUYRYIO CUCTEMY;
a apugMemuka JsoULHbLX HUcEN.

B aroii rnape peub noifaer o6 opraEH3aNAN BEIYHCICHAN HA
KOoMObIOTepe. BLIUmACIIeHHA CBA3AHLL ¢ XpaHeHHeM B ofpaboTt-
KO# aacen.

-

Komosiorep paboTaeT ¢ YHCIAMH B ABOHIHOLH

CHCTEME CHIACTIEHHA.

Jra ugea npHHaANexuT xory ¢on HefiMany, ehopMmynn-
posasmemy B 1946 roxy npmaDEnH yerpoiicTea M paforsl 9BM.
BHIACHHM, 9TO TAKOE CACTEMA CIACJICHHA.

Ilemnuaa H TRONYHAA CHCTEME CYHCICHHA

M.

Cucremoil cuncaenus HA3LIBAIOT IPARAJIA 3AITHCH
qHCeN A CBA3AHHBE ¢ RUMH CIIOCOOR BRIIOTHEHR A
BRITHCJEHHIA.

C ucropueii cHCTeM CUMCNeHAA BB MO3HAKOMHATECH B IIape 7
yaebauka. A nmoka mac 6yaAyT HHTepPecOBATh ABOMIHAA M AECH-
THIHAA CHCTEME] CTACICHHA,

CucreMa cUHCAEHUA, K KOTOPOif MBI BCe NPUBLIKIN, HASBIBACT-
cda pecarugHoil. OFbACHAeTCA TO HASBAHEE TeM, ITO B Heil mc-
IOJIL3YIOTCA AecaTh oudp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Yucao nudp
OIMpeNeNaeT OCHO8aHUe cucmembi cuuchenusn. Ecmum umemo
mudp — AECATH, TO OCHOBAHHE CHCTEMBI CUNC/IeHHA PaprHO JecH-
T, B ABOMYEOI! Me cHCTEMe CYLIeCTRYIOT Beero Jee Kubpe: O m 1.
OcHoRaHMe paBHO JByM. BO3HHKaeT BOIPOC, MOYKHO JH ¢ IIO-
MOIIBLIO BCETO ABYX HHGp OpeAcTABHTS JOo0yio peymaaRy. Oxagsr-
BAETCH, MOKHO!
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PaanepayTas ¢opMa 3aNECH YHCAA

BcnoMHHM INPHHIMI 3allHCH YHCEJ B JeCATHYHOI cHCeTeMe
CUMCHeHus. 3HaveHHe UHGPEH B 3aIMCH YUCIA 3ABHCHT He TONb-
KO o1 caMoit TudpEl, HO H 0T MeCTA PACIOIOKeHR A 9TOM MG prL
B garese (ropopar: oT nosullui nudpr). Hampamep, B aucie 333
nepsad copasa mudpa oboszHadaerT TPA €AMHMIE!, CAEAYIO-
mad — TPH AECATKH, CASAYIOIMAA — TPHA COTHH. JTOT (aKT
MOXHO BHIPA3HATH DPABEHCTBOM:

338,,=3-10°+3-10"+3-10°=300 + 30 + 3.

B 1aEHOM PABEHCTBE BHIPAMKEHHAE, CTOAIMEE CIPABA OT ONepBO-
T0 3HAKA «PABHO», HAJKIBAETCH pasrepHYTOH dopMoilt zammucu
MEOPMO3HAYHOIO UHCHIA. BoT ellle IpHMep pasBepHYTOH POPMEL
JAOACH MEOTOZHAYHOTIO JECATHYHOTO TACJAL

82571p=8-10°+2-10° +5-10' +7-10° =
=8000 + 200 + 50 + 7.
Taxum obpasom, ¢ npoaBHKeHAeM oT nEdPHI K qadpe cnpasa

HAJIEBO «Bec» Kayaoi mudpr yeenrungaetcda B 10 paa. 91o cBa-
BAHO ¢ TeM, YTO OCHOBAHHE CHCTEMEI CUNCISHHA PABHO AECATH.

IlepeBox ABOMYHEIX YHCEA B AGCATHIHYIO CHCTEMY
A BOT IpMMep MHOT'OSHATHOrO ABOMIHOTO TACIA?
110101,.

Jdeoiixa BHU3Y cOpapa YKA3HIBACT HA OCHOBAHHE CHCTEMEI
CUMCICHHA. JT0 HY:RHO AJA TOrO, 4Tobel He nepenyTars JBOHY-
HOEe THCIO ¢ AeCATHIHBIM. Bek cymecTBYeT e JeCATHYHOE MHC-
a0 1101011 Bec xaxaoi creayomeil mudps B ABOAYHOM THCIE
IIpHY DPOABHKEHUM CIpaBa HAJIeBO BO3pacTaeT B 2 pasa. Pasgep-
HyTad GopMa 3aIECH BTOT0 ABOAIHOTO TACHA BHITVIATHT TAK:

110101,=1-2°+1-22+0-22+1-22+0-2'+1-2°= 53,,.
Tarxam cnocofoM MBI IepeBENH JBOMIHOE YHCIO B HeCATHY-
HYID CHCTEMY.

TlepeBesieM B AeCATHUHYIO CUCTEMY elle¢ HECKOJBKO ABOHY-
HBIX IHCEJ.

10,=2'=2; 100,=2%=4; 1000,=2°=8§;
10000, = 2* = 16; 100000,=2°=32nr, A.

TaxmaM o6pazoM, DOJIYIAIOCE, 9TO ABY3HATHOMY JeCATATHO-
MYy YMCAY COOTEBeTCTBYeT ImmecTH3HA4YHOe AomuyHOoe! K s10 Xa-

7—1303
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PAKTEPHO ANA ABOMYHOH cHCTEMBI! OBICTPHIN poCcT KOJIHYECTBA
undp ¢ yBenAYeHHEM SHAYEHHIA.

BoT KAK BHIAAAAT HAYAJI0 HATYPANBHOTO PALA THCEJ B AeCd-
THYHOMN (A,,) H xBOMUBOM (4 ,) cCTeMaX CUMCICHHA:

Ayp 1§ 2 ] 4 b 6 7 8 9 10
Ag 1{10{11(100| 101 { 110 | 111 |1000| 1001 | 1010
Ajg 11 | 12| 13| 14 | 15| 16 17 18 19 20
Ag 1011(1100/1101 (1110|1111} 10000| 10001 10010| 10011 10100

Heperoa AecATHYHLIX YHCST B JBONUHYIO CHCTEMY

Kak mepeBecTH ABOMYHOE YHCIO B PABHOE MY AeCATHUHOR,
BaM JAODKHO OBITE NOHATHO H3 pPACCMOTPEHHBIX BhIIIE
NPHMEPOB. A KAK OCYIIECTBATH OOPATHBIA mepeBojA: Ha AecA-
THYHOH CHCTEME B JBOMYAYIO? LA 3TOro Hy>XHO CYMeTE PA3JIOo-
HKHTh AECATHIHOE YHCIO HA ¢JaraeMuie, IPeACTABIAIOMHE CO-
Goii crenenm ABolixu. Hanpumep:

150=8+4+2+1=1-2+1-224+1-2'+1-2°=1111,.

910 caoxuo. Eers aApyroil enocob, ¢ KOTOPHIM MEI ceifaac u
MOSHAKOMHMCH.

Crenyiomas DpOLeAYPa NOIBOISET JIETKO BHIIOAHHUTE Nepe-
BOA AeCATHYHOTO YUCIA B JBOHYRYIO cHCTeMY. JdaHHOe AecATHY-
HoOe yHeNo Aenum Ha 2. IToayuennntit ocTaTox — »ro MIANMIHI
paspaa uckomoro ducia. Iloxygernoe yacTHOE CHOBA JEJIHM HA
2, noayIeBHBI OPH BTOM OCTATOK — BTO CASAVIOIHHA paspaj uc-
KOMOro uHcaa. Tak npogomxaeres A0 TeX mop, NOKA YacTHOE He
CTAHET MEHbIOI¢ JBONKA (CCHOBAHMSA CHCTEMEBI). OTO YACTHOE —
cTapmas nuhpa HCKOMOro IHCA.

Cymecrpylor ABa criocoba sanucn aelenus Ha 2. Ilpoaemon-
CTPHEPYEM BTO HA DpHMEpe DepeBofa YHcisa 37 B ABOMYHYIC CHC-
TeMY.

HO OO~
&
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3neck ag, a4, 4y, @y, @y, 8y — 0003HaAYEHUA NUDD B 3anucH
ABOHYHOIO UHCJIA OO0 IOPSAKY CJIERa HAIIPaApo. B peayibTaTe oe-
PeBOAA OOJYIHM:

871 = 100101,.
ApudmeTHra NBOMIHBIX UHCEN

IIpaBpna KBOHTIHON apHdMeTAKHE Ir'opa3io Opolne OPABKH Je-
caruuHoii aputdbMernru. Bor Bce BO3MOKHEIe RAPHAHTHI CIOMKe-
HHUA H YMHEOKCHHA OJHOSHAYHEIX ABOHUYHBEIX THCEN:

0+0=0 0x0=0
0+1=1 0x1=0
1+0=1 1x0=0
1+1=10 1x1=1

Cgoeii DpocTOTOM U COrNACOBAHHEOCTRIO ¢ HTOROH CTPYKTYPOH
KOMMEIOTEPHON NaMATH ABONYHAA CHCTEMA CUHMCJIeHHA M IpH-
BreKsa naobperareneil Komneiorepa. Ee ropasaoe npome peasin-
30BATEH TEXHAYECKAMI CPEACTBAMMA, YeM JECATHIHYIO CHCTEMY.

Bor npuMep choXeHHS CTONOHMKOM KBYX MHOPOSHATHBIX
ABOUYHBIX YHCEN:

10110111061
+ 111010110
10010110011

A Tenepp DOCMOTPHTE BHIMATENLHO HA CHSAVIOMNYN IpAMep
YMHOMEeHHA MHOIMSHATHBX ABOAYHBIX THCE.

1101101

x 101

1101101
1101101
1000100001

Tlocne mefonpinofl TPeHHPOBKH M0G0 H3 Bac TAKHE BHI-
JACISHHA 5Y,[[0T BHIIIOJHATH ABTOMATAYECKH.

p KopoTko 0 rnaBHOM

CrcreMa CUHC/IeHHA — MPABHUJIa 3alIMCH Yice H CBA3AHHEIS
¢ STHAMH OPABIJIAMHA CIIOCO0H BRIIONHEEN A BEMMHCIeHHiA,

QcHOBaHHNE CACTEMEI CURCIEHUS PaBHO KOJIHYECTBY ACIIONDL-
3YVeMBIX B Hell HU@p.
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JBOMYHEIE UHCIA — YHCJIA B JBOHTHOR cucTeMe CUICIeHHUA.
B ux sanucyk ucmoabaylorca ase oudprr: 0 m 1.

PazpepryTad GopMa 3a0HCH ZBOMIHOrO YHCJAA& — 3TO ero
OpencTapiIeHle B BHAC CYMME] CTENEHEH ABONKH, YMHOMKEHHRX
Ha Omnmua 1.

Hcnonrzopaame ABOMYHLEIX YHCE] B KOMIILIOTEpe CBA3AHO C
6RTOBON CTPYKTYpPOii KOMIBIOTEPHOU IaMATH H TPOCTOTOH ABO-
HYHO’ apudMeTHKH.

? Bonpocb: u 3adanus

1. HazoBHTe IPENMYMIECTRA A HEJOCTATKH ABOHIHON CHCTEMEL CHHC-
NeHKrA N0 CPAPHSHAL ¢ AeCATAYHOMA,
2. Kaxue ABOMYHKIE TACKA COOTBETCTBYIOT CIEAYIOMMM AECATATHLIM
YHCIaM:
128; 256; 512; 10247
3. Yemy B AeCATHYHOH CHCTEME DABHEI CIeAYIOIIHE JBONYHbIE THCIA}
1000001; 10000001; 100000001; 10000000017
4. IleperesuTe B ACCATHIAYIO CHCTEMY CIAeAYIOMNE ABOKIHEIE THCIA:
101; 11101; 101010; 100011; 10110111011.

8. Ilepepennre B JABOMYHYI) CHCTEMY CUHCICHHS CJAEAYIOOIHE
AecATHYHBIE THCIAL

2; T; 17; 68; 315; 765; 2047.
6. BunonenTe cromeHNe B ABOMYHON CHCTEMe CURCIeHAN:
11+1; 111+1; 1111+1; 1111141,
7. BROOIHATE YMHEOKEHNE B ZBONYHOKE CHCTeNe COHCIeHH T,

111-10; 111-11; 1101-101; 1101 - 1000.

Yucna
B MaMATH
KOMnbloTepa

OcHosnbie menwi napazpaga:
N npedemasienue yeasvlx YUcea;
N pasMep Aveilcl v JUana3on IHALERUL TUCe;
N ocolernocmu palomsl KOMNLIOMEPQ  YeAVIMU YUCAAMU,!
B npefcmasieniie 8eLEeCMBEHHbLY YUCeR;
u 0COOERHOCIMU PAlombL KOMRLIOMEDA ¢ 8CULECMBEHHDIMU
Yuchamu.
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Jwb6as nEGOPMATIAA B HAMATH KOMIOEOTEDA NPEACTARIAECT-
cd B JBOMYHOM BHAE: NOCIEAOBATEILEOCTHIO HYIeH 1 eguANL,.
W cTopEveckn nepBEIM THIIOM JAHHRIX, ¢ KOTOPLEIMH CTANH pafo-
TATH KOMOLIOTEPEL, GRLAA YuCIa. Temeps 8TO U YHCAA, H TeKCTH,
u H3o6paskeHHe, K 3BYK. Pafora ¢ JaHHEIMH 1100070 THAA B KO-
HEUHOM HTOT'® CBOAHTCH K 00palboTKe ABOMYHLIX YHCex — 4IH-
ceJl, 3AMACKIBAEMEIX ¢ IOMOILI0 aByX nudp — O u 1. ITosTomy
COBpEMEHHEIE KOMOBIOTEPHLIE TEXHOJOTAN HAJLIBAIOT HEPpOo-
BAMBE TeXHOJOTHAMH.

B KOMIOBIOTEPe PAFIAUAIOTCSA JRA TANA UNCIQBRIX BeJIAYHAH;
meable YNCHAA B BellleCTBeHHBIe unciaa. Pasauvalorca coocobu
HX OpeACTABJCHHA B IAMATH KOMOBIOTEPA.

{IpeacTaBneHHe NEABIX YHCEN

JacTs NAMATH, B KOTOPOH XpAaHUTCA OAHO YHCHO, OyAeM Ha-
SHIBATH A9eHKoi. MAEHMANLHEIA pasMep AIeilKH, B KOTOPOH
MOMeT XPAHHTECA Yeroe unclo, — 8 6urtop, niau I Galir. MHoay-
YAM OPEACTABICHAE AECATHIHOrO aucaa 25 B Taxol saeiire.
Jlng aTOro HY:KHO HEPEBECTH YHECIO B ABOMIHYID CHCTEMY CIHC-
nenusn, Kak aTo fenaercd, BH yie 3HaeTe. Pe3yabTaT HepeBoga:

2510 = 110012.

Teneps 0CTANOCH 4BIIHCATDY €10 B BOCBMUDASPATHYIO sdeliny
(sanEcaTh TAX HAZHBAGMOE BHYTPEHHEE OPEACTABICHAC THCAN).
HMenxaerca aTo Tak:

00011001.

YUncno 3amACHEBACTCA «IPHIKATEIM» K DPABOMY Kpaio saeli-
KH (B MraammXx paspagax). Ocrasmmecs caesa paspaasL (crap-
I He) 3ATMOAHANTCH HYJLAMH.

CaMpIil cTapmmid paspas — NepBHil cleBa — XPAHUT 3HAK
qHcaa. Ecau 9HCA0 NOM0XKATENRHOE, TO B 3TOM paspaae HOMb,
€CJIM OTPHOATEILHOE — efHHEANA. CamMomy GORLULOMY NORONCU-
MERALHOMY LEAOMY LUCAY COOTBETCTBYET cCaeayoiui Kox:

01111111,

Yemy on paseH B pecaATHUHOM cucreMme? MoRHO pacoHCaTh
9TQ YMCHIO B PA3BEPHYTON (OpMe H BEHYHCINTE BHpaxeHue, Ho
MOXKHO pelluTh 3aaady OwicTpee. Ecan x Masgmemy paspapy
9TOr0 uyucaa OpUOABHTE eNHHULY, TO HOJIYIUTCA THCIO
10000000. B aecaruunoll CHCTEeMe OHO paanoz = 128, 3gaunT;

01111111,=128-1~=127.
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MaxcrMaibHOE mes10e IOMOMKATeNbHOe TUCTIO,
nomeinammeecs B 8-paspaaEyIoO AYEHKY,
pasuo 127,

Teneps paccMCTPAM OPEACTABICHUE HeblX OMPULBMERDHLIX
wucea. Kax, sanpumep, B 8-paspanaoi aueiike namarn 6yaer
npenacrasiaeno areao —-257 Kasanocs 661, 0UEBHMAHBIM OTBETOM
ABIACTCA CIeRyIOmuil: HyKHO B OPeACTABJCHAH uncia 25 zame-
HATH cTapmnii paspaa ¢ 0 Ha 1. Ho B KOMIIBIOTEDE BCe HECKONBKO
cIoMKHee.

A

I[JIH opeAcCTaABJMeHNA OTPHANATENBHBIX TMEeARIX

YHACS HCIOML3YETCA HOIOIHATeNLHEIH KOJ.

Honyaurs JomoJ BENTeARHRHE KOX HEKOTODPOTO OTPHNATENb-
Horo yrcaa —X MOMKHO [0 CIAEAYIOMIEMY AJIPOPUTMY:
1) zanucars BHYTpEHHEE NIPEACTABIEHAEC COOTBETCTBYIONIETO
eMy HOJIO¥KHUTENBHOTO Yncaa +X -~ 9T0 MBI YIKe YMeeM;
2) sanucaTh o6pPaTHLIH KOX NOAYIeHHOro YACIA 3aMEeHOHA BO
Beex paspazax 0Ha 1u 1 =Ha (3
3) x nonyyeRHOMY YHCHY OpRGaBuTh 1.

OnpezennM 0o HTHM NPABHIIAM BHYTpeHHEe IpeAcTABJICHNe
qucaa —25,9 B BocbMHpa3paanoli aueiike:

1) 00011001
2) 11100110
3 +1
11100111 — 370 ¥ ecThL OpeAcCTaBIeHHe YnCcaa —25.

B pesyabprarTe BHIOOJHEHNA TAKONO AJICOPHTMA eAMHHIA B
crapIieM paspase noaydaeTca apToMaTuYecky. OHa U ABaRAeTCA
TPU3HAKOM OTPANATEILHOrO 3HAMEHNA,

IIpoBepumM nory9eHnsli peayasTaT. QUueBHAHO, YTO OIPH CA0-
JKeHHn yncel +25 1 —25 qoaxen MOAYYUTHCA HOJMb.

+ 00011001
11100111
100000000

Ezpmmia B crapmem paspage, DOIyIaeMas IPH CI0XeHNH, BRI~
XOAWT 38 rpaHUDY A4eliKHy H ucuesdaeT, B Aueiine ocmaemcs Hoavl
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H3 aToro npuMepa Tereps MOSKHO HOHATh, IOYEMY IPeACTRBIIC
HH € OTPHIATENEHOID UHCA HASKIBAETCHA JOIIOJHHTENBHEIM KOTOM.

w IIpeacTaBneHEne BOCEMHDASPASHOTO
OTPHIATEeALHOTO yHeAa —X
AONOIHAET NPEACTABIEHHE COOTBETCTEBYIOIETO
TOJIOMHTENLHOTO unesaa +X Ko 3HaveHus 2°,
I

iz

Pasmep A9eHKA H AEANIA30H IEATCHHNE uHcen

Hawubonbiee 0o MOZYIIO on'?nna'renbnoe 3HAYEHHE B BOCh-
MupaspapHoil Aueiike papao —2' = —128. Ero BHYTpeHHEe Opex-
craexenne;: 10000000, Tarum ob6pasom, ANATAZ0H NPEACTABIIE-
HUA NeTHX IACE] B BOCBMAPAIPAAHON suciiKe caeyronyuii;

-128<X <127, nmm -27<X<27-1.

BocrMupaspaanoe NpeacTapieaue OEJHX THceN ofecmeun-
BAET CJOHIOKOM Y3KH AManaszoH sHaveHEnii. Ecam tpebyerca
Ooapmuil AMANA3OH, HYJKHO ACHONAL3IOBAThH AYeHKH OOJbliIero
pasmepa. Jlna 16-paspagHoil suefiky ARANA30H sHaYeHni 6y xeT
CIAeRYIOIIHM;

2¥<x<2®_ 1, upm -832 768 <X <32 T67.

Teneph CTAHOBHTCH OUeBHAHON obo6menHas dopmyna aAna
JHAOAROHA I[EJIRIX THCEJN B 3ABACHMOCTH OT paspagHocTH N

auelKu:
~2N 1o x <oV,

JAuanazon Ana 32-paspaaHoil AYei Ky NOIyIaeTCa JOCTATOU-
HO bonbIIAM:

~2ex <2 1 wau
-2 147 483 648< X <2 147 483 647,

OcobesnocTh paboTh KOMNEIOTEPA ¢ HEALIMA YHCIAMM

Brinonaasg Ha KOMIOBIOTEDE BHEIYHCICHHS ¢ HeJIBIMH YHCIA-
MH, HY;KHO IOMHATL 00 OrpaHAYeHAOCTH KHANAIOHA KOMYCTH-
MBIX 3HAYeHHE. BHIXOA pesyaLTATOB BHIYHCACHHH 38 MpAaHAIL
FOIYCTHMOIC AUANA30HA HASHBaeTcA HepernoameruemM. Ilepe-
OOJHeHHEe NPH BHITHCACHHAX ¢ NeJBIMHE YHCIAMY He BRI3HIBACT
opepuBanua paboTel nporeccopa. Manmimea mpomoAAKaeT cym-
TATE, HO PeSYJILTATE MOI'YT OKASATHCH HEIIPABMILHEIMH.
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leenc'rmemle BEIFECTRCOHHLIX YMCEJX

Ilenrie ¥ ApOOHEE YHCAA B COBOKYMHOCTH HASHIBAIOTCA Be-
MEeCTBeHHHMH YHcIaMHu. B MaTeMaTHKe Takke HCOOIL3VETCHA
TepMHUH ¢« ZJelficTBHTeIbHEIe YHCaas . Peitlenue SONbLIIMHCTEA M-
TeMATHIECKHX 3889 CBOAHUTCA K BEMYUCIEHAAM ¢ BeIecTBEeH-
HBIMHE JHCIAMH.

Bceaxoe BenjecTBeHHOE aHca0 X MOYKHO 3aIIMCATH B BEAE IPO-
H3BeACHAA MABTECCA M H OCHORSHHA CACTEME CYHCIeHHA pPB
HEKOTOPOH IeNoH CTeneHH 71, KOTOPYIO HASHIBAIOT HOPAZKOM:

X=m-p".

Hanpumep, aucao 25,324 MOXKHO 380HCATH B TAKOM BHJE:
0,25324 - 10°. 3gecr m = 0,256324 — manTHCCa, n = 2 — oopa-
aok. Ilopagox yrasnipaer, HA KAKOE KOJHYECTEO NO3HANOAHA H B
KaKOM HAIIPABJICHAHR JOMMHA CMECTHTRCI AECATATHAS 3ANATAS
B MAHTHCCE.

Yame Bcero ANA XPAHEHHSA BeOIeCTBEHHBIX IHUCE] B IAMATH
KOMNOBIOTEpA HCOOAL3yeTea aubo 32-paspagnas, aubo 64-paa-
pagaaa ageira. ITepBril BApAART HASKBAETCH IPEACTARICHA-
eM ¢ 06 HOH TOYHECTRIO, BTOPOil — IpeACTABEHHEM C VABORH-
HOM TOUHOCTRIO, B Ayeiike XpanaTea ABa YUCIIA B ABOAIHOHN CHC-
TeMe CUMC/ACHHSA: MAHTHCCA H DOPAAOK. 37eCk MH He Oyaem
NoAPOGHO PACCMATPHBATL IPA&BHIA HPE/CTABNCHAA BEINECTBOH-
HBIX 9aces. OTMeTHM JHMINEL OCHORELIE CHE[CTBHSA, BHTEKAIO-
IHEe B3 3THX OPABHJ, KOTOPhE BAYKHO 3HATH HOJbL3IOBATEIIO
KOMIOBIOTEDA, 3AHMMAIOIIEMYCA MATEMATHIECKAMH BRIIHCIIE-
HHAMH.,

OcobennocTn pAaGOTH KOMIBIOTOPA ¢ BOINECTREHHBIMK
THCIAMM

1. JuanasoH BemecTBeHHHX yucen orpanuden. Ho on sHa-
YUTeJLHO IIHPe, YeM AJIA PACCMOTPEHHOrO paHee coocoba
npeACTABNEHUA HeNHX Uucen. HanpaMep, 0pH BCIOAL30-
BAHAH 32-paspARHOH AYEHKHE 9TOT AHANIAS0H CASAVIONNA:

-8,4-10%<X<38,4-10%,

2, Brixop 3a AMANasoH (IepenoJHeHne) — ABAPHITHAA CHTY S~
¥ ANA OpPOIECCopa, KOTOPDRIA OpepLiBaeT CEOIO padoTy.

3. PeayapTATH MAITHHELIX BHYHCJISHUHN ¢ BeNeCTBeHHBIMM
YHCJAAMH COREPIKAT TOTrpemHocTh. IIpE Mmcmoar3oBaHERAR
VABOSHHOH TOUHOCTH 9T& NOIPEHIHOCTE YMEHBIIAETCH.
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o P KopoTko 0 rnaBHOM

B naMaTH KOMIBLIOTEPS, [eJHe YUCAa HPeACTABIAITCA B ABO-
HYHOH cucTeMe CUMCIEHHUA M MOTYT 3aHMMATH A4EHKY pasMe-
pom 8, 16, 32 u 1. 4. GUTOB.

JuanasoH sHaYeHHIt Henpix gyrces orpanageH. Yem Gosbine
pasMep auelikM, TeM MAPE AHANASCH.

IIpm BHIXOAE PESYNLTATOR BRHITHCACHHH ¢ HEABIMYE YHCIAMH
3a AONYCTHMEI AAATIa30H pafora Opoleccopa He TpephIBaAeTCA.
IIpu 3TOM pe3yALTATHEI MOTYT OKa3aThECH HeBePHEIMHA.

BelllecTBeHHEE YHCAA NPEACTABAAIOTCA B BHAEC COBOKYIIHO-
CTH MAHTHCCH H OOPAAKA B ABOMYHON cHCTEMe CHHCASHHA,
Ob6rruaELii pasmep aveiikxn — 32 win 64 Gura.

PesyapTaTH BEMHCICHENR ¢ BEIXECTBCHEBIMHE YHCIAME TpH-
6nmxennnie. ITepenosaeEne OPHBOAAT K NIPEPHIBAHAK) PAGOTEI
opomeccopa.

? Bonipocet u 3adanus

1. Kak B IaMATH KOMILIOTEPA IPEACTABIATCA NENBIE TOMOMHTeNb-
Hble H OTPALATEBELIEe YHCHAT

2. Vxaxure, KAKOB ORI O JTHANAIOH 3HAYCHHN IeNbIX 9HCe], eClaH
OB 211 HX XPAHECHNA HCIONE30BANACE YETHPEXDaspAnHad Aueiika.,

8. BanmmnATe BHyTpeRHee HpPeACTABNEHHE CACAYVIOUINX ReCATHYHBIX
9HCe N, HCHO0Jb3Y A BOCEMHPAIPAAHYIO A9eiky:

a)32; 6)-32; ®)102; 1 -102; a)126; e)-126.

4. OnpepennTe, KAKEM ASCATHYHRIM YHCJAM COOTBETCTBYIOT CAEAYIO-
mAe ABOMIHBIE KOAKI BOCHMHDAZPAXHOrO IPeACTABIEHHA HETRIX
qJACENA.

a) 00010101; 6)11111110; =)00111111; r)10101010.

UT0 Takoe
3NeKTPOHHaA
Tabnuua

OcxosHbie meMbl napazpada:
B CMPYKMYPaG 3AEKMPOHHOL MACAULLL;
m JanHbie 6 INEKMPOHHOl mabauye;
B pexcuMbl 0mobpaNceHuA OGHHBLX.
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Teneps cHOBA pedb noiger o Tabaanmax. 9To ocobrre Taban-
IBI.

IpeacraBrTe cefe, YTO BLI ARBJdeTECh BIAaAeAbIeM HeGOML-
IHOTO TOPTOBOT) MABUALOHA, B KOTOPOM Deajiu3yeTcs MOJOUHAA
opoayKnaa. BaMm OpuxofHTCA BecTH caMble pa3INyHbie GOPMEI
y4eTra ToBapa. IlycTs, HAIpAMeD, OAHH B3 YISTHRIX JOKYMEHTOB
AOJKEH BHTIAAAETH TAK, KAK MoKa3ano B taba. 4.1.

Tabanua 4.1. TataMua y4eTa npoAAEH MONOIHEIX EPOAYKTOB

IIpoayxr |Lieea |Ilocraerenoc | IIpopano OcTranocsk Bripyuka
Moaoxo |20 100 100 0 2000
Cmemana {10,2 (85 70 15 Ti4d
Tseopoz 18,6 |125 110 15 2085
Hoeypm |5,4 |250 225 25 1215
Cauerxu |15,2 |50 45 5 684

OfpaTuTe BEUMAHRE Ha CAEAYIOIYIO 0COGeHHOCTE 3TOi Tal-
JHUIH: 6 Heil ecmb NOAR, 3HALEHUR KOMOPHIX BLILUCARIONCR
uepes 3navenus gpyzux noxeti. TakHM nojeM ABageTCA NoJde
«Brpyukas, 3HaUeHHe 3TOTO NOJA PABHO NPOU3BEACHHUIO KO-
JHYecTBa OPOAAHHOIC TOBADA HA IEHY, a Takxke moie «OcTa-
JIOCh» , SHAYEHUE KOTOPOTO BHIACIAAETCA KaK PA3HOCTD MEXCAY
KOJAHYECTBOM NOCTABJAEHHOTO TOBAPA M KOJUYECTBOM OPOAAH-
HOTO.

IIonsa: «IIpoaykTs, «llenas, «IocTapnenos, «IIpoaaHos as-
JAIOTCH HE3ABHCUMEBIMHE. OTH NOAA COAEPIKAT HCXOAHEIC XAH-
HEIe ANd PACUYETOR.

CHTYan s B MArasmHE IOCTOSHHO MEHAETCA: IPOAYKTH IPo-
OAMOTCT, PACTET BHIPYYKA, DOABOZATCA HOBBIE IADTHH TOBADA.
Ecnnm BH X0oTHTE DOCTOSHHO ODOAAEPKMBATE B BAllleM YYeTHOM
AOKYMEHTe JOCTOBREPHYI0 MHGOPMATINIO, TO IPHAETCHA HECKOMAb-
KO Da3 B AeHb BHOCHTE B Hero uameHenud. IIpm sToM Bl Gyzaere
H3MEHATH He TOILKO NCXOAHKe Aanuke (oxa «IlocTaBneEo» u
«IIpoaano»), HO K NePECYATHIBATEL BPYYHYIO 3HaYeHUSA 3aBICH-
MEIX noaeii «Octanochy 1 «BRIpyuKas,
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BoamoxHO, WTO ¥y KOrO-TO HZ3 Bac HOABHJACE TAKAA
MEICHE: BOT eCJIH O 3HAYCHAA 9THX HOJell DepecId THBANCH
B TAbGAMIle ABTOMATHIECKH C H3MEHEHHEM NCXOQHEIX TaHHbIX]

MoxeT OBITE, HMEHHO TAK PACCY:KAAJNH ABTODEI ONHOM U3 ca-
MEIX 3aMeqaTeNbHEIX Heil B 001acTH HEGOPMATHOEHEIX TEXHO-
noTHi: HAen 3eKTPoRHOH ratauuss (OT).

IIpuKasaHEe IPOTrPAMMEL, IPeAHASHAYECHHLIEC ANA
pPaboTH ¢ 3NeKTPOHHEIMM TAbANIAMHA,

HA3LIBAIOTCA TAGIHIHEIME NPOHECCOPAMM.

CymiecTByeT AOCTATOYHO MHOI'O pASHOOOPAZHEIX BAPHAHTOB
TaGanYHEX Hponeccopos. OAHAKO ¢ TOYKH 3PEHAA HOALIOBATE-
J1A OHH O9€Hb IOXO0XH ADYr Ha Apyra. Ilonas npuanMO yCTPOii-
CTBA IEKTPOHHOHK TabMHAOBI, JIETKO OCBONTDH PafoTy ¢ JMIOORM
KOHKPETHLIM TA0NMIHBIM OPOLECCOPOM.

CrpyxTypa 3XeKTHOHEOH TAGIHIE

Y10 e npeacrapaser cobol anekTpornasn rabmmna? Bor kag
BRITIARUT 3ANOJIHEHHAA 3JIeKTPOHHAA TA0JMIA ¢ YIeTHRIM XO-
kymeHTOM (Tabn. 4.2).

Tabnuma 4.2. ImexTpoOHAAA TafANNA B peZEAMe OTOOpamennyg

bopmya
A B C D E F
1 |IIpogyxr | Llena | Ilocranneno | lpogame | Ocranock | Bupyara
2 {Monroxo |20 100 100 =C2-D2 |=B2*D2
3 |Cuemana} 10,2 (85 70 =C3-D3 |=B3*D3
4 | Tsopoz 18,5 (125 110 =C4-D4 | =B4*D4
5 | Hoesypm |[5,4 | 250 225 =C5-D5 |=B5*D5
6 [Caueru |15,2 |50 45 =C6-D6 | =B6*D6




108 (nara 4. TabnuiHLe BENUCNOHWA HA KOMNLIOTEPe

BaexTpoRHEAA TAGIKNOA, TONODOHO INAXMATHOH HOCKE, COCTOUT
M3 KJIETOK, KOTOpble OPHHEATO HAZHIBATE Aueliramu. CTpORH H
cToAOIE TabIanm HMeoT ofo3HaueHu ., Hale Beero CTpOKH Hy-
MeDYVIOTCHA YHCJIAMHE, 8 cToa6IE ofosHauaioTea ByxsaMu (GYKBH
aaTurCcKoro ambasuTa). Kak o Ha maxMaTHOH gocke, Kammad
KJeTKA (A9eiika) HMeeT CROe HMF (agpec), COCTOAIEe A3 AMCHA
cronbua m BEomMepa cTpoku, Hanpumep: Al, C13, F24 u T. m.

Ho ecax Ha miaxMaTHOMR gocke Beero 8 x 8 = 64 KneTkn, TO B
aneKTpoHHOI Talnne sueer sHAUMTENbHO Goapore. Hanpumep,
v tabauuynoro mpooeccopa Microsoft Excel Tabiauna mMaxcm-
MaJBLHOTO pasMepa copep:xHT 256 croxfuor u 65 536 cTpox.
IocxonsKy BAATHHCKOM ajipapuTe Beero 26 Gyks, TO, HAIMHAS
¢ 27-ro cronbua, HCIOAB3YIOTCA ABYXGyKBeEHEIe 0603HATCHUA
TaK:XKe B aJPABATHOM IOPAAKE:

AA, AB, AC, ..., AZ,BA, BB, BC, ..., BZ,CA ..

Hocnepanit, 256-i cronben ameer mMa IV (ge oyTaiiTe ¢ puM-
CKHM YHCJIOM). 3HATHT, CYIOECTRYIOT TUeiiKK ¢ TAKHMH, Hanpa-
Mep, uMenamn: DLE7, HZ10234 u . 1.

PasymeeTca, cToas Goasmaa TabiMna He MOMKeT BCA IOMeC-
THTECHA HA SKpaHEe, 9Rpan MOHHTODA — 9TO OKHO, Y€DE3 KOTODOE
OOJAL30BATENL BHIAT TONBKO 4acTh TAOMANE. Ho 270 0KHO MOK-
HO mepeMecTHTD B Ji0loe ee Mecro.

JaHHEe B 2/eKTPoRHOI Tabanme

Bce pasHpe Tabaunou pasmemaloTes B aveiixkax. Cogepxn-
MHEM AdeiiKK MOXKeT ORITh TeRCT, THCTOBOE 3HATeHHe WIH Pop-
ayna. TaGnraEnii TPOIeccop AOJKEH «3HATHY, AAHHOE KAKOTO
THII& XPAHUTCA B KOHKPeTHOM Adeiike TaGaAIEL, ANA TOrC YTOGH
TOPABHABHO HHTEPOPETAPOBATE e CofepsKuMoe. TeKeT ¥ 4acaa
paccMaTPHBAIOTCHA KAK KOHCTAHTHI. MSMEHHTE HX MOMKHO TOJIEKO
OyTeM PeRaKTHPOBAHASA COOTBETCTEYIOIHUX AUeeK, SHAYCHHRA e
$opMyN ABTOMATHYECKH NePeCUMTHIBAIOTCA, KAK TOJBKO XOTH
ORI OMHH HX ONEPAH)] U3MEHATCA.

Pexumul orofpaxenns NaHALRIX

Ta6muna 4.2 saxognrea B pesxnmMe o7o0paxeHns dopmya,
KOTOPHt mO3BONgeT IpOCAeAATE AJIPOPUTM TAONMIARMX BHIYHC-
JieHnii. PeayasTaTe BEIYHCIeHRH 00 $HopMyaaM BUHE HA 9Kpa-
He B pe:xHuMe 0To0paKenua sHadenwii. TaGauna 4.3 — 210 Ta ke
caMAd 3/IeKTpOHHAA TAGIANA, HO OEPEBeAEHHAAN B De)KUM OTO-
Opa:xenHsa 3RAYCHHN.
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Tabauua 4.3. ITeKTpoHEAA TAGAALA B pexaMe oTOOpaReEHNA

3HAYCHMI

A B C D B F
1 | IIpoxyxr | llena Tlocrasaeno | IIpopaso | Ocranoes | Bepyara
2 | Moaoxo |20 100 100 0 2000
3 |Cmemana|10,2 B85 70 15 T14
4 | Teopoz |[18,5 125 110 15 2035
5 |Hozypm |5,4 250 225 25 1215
8 |Cruexu |15,2 50 45 5] 684

KopoTko o rnasHom

ONeKTpPOHHBIE TAGAMIE IpefHASHAUYEHH AJIA OPraHH3anuN
TabJNYHLEIX PacueTOB HA KOMIboTepe. IIpUKIagHEIe IporpaM-
ME, pafoTapinae ¢ 2NeKTPOHHHMA TAGIHIAMEA, HA3LIBAIOTCH
TAGAMIHEIMA OPONECCOPAMHA.

HanMeHbOIAA CTPYKTYPHAA eSWHHIE BJIEKTPOHHOM TaliH-
un — gsueiika. HMg aueliky cKIagbBaeTCd N3 OYKBEHHOIO HMe-
HH cTOJ0IIa 1 HOMEPa CTPOKH.

B aueiire MOXXeT IIOMENIATLCA TEKCT (CAMBOJILHASA IIOCAEHA0"
BATEJIBHOCTS), YHCIO, hopMyna.

Haeitku, B KOTOPBIE IOABIOBATENb 3AHOCHT THCJIA, COASPIKAT
HCXOAHEBIE AAHHEIE ANA BRITHCHeHHA. B aueifikax ¢ popMmynamm
HOJXYIAIOTCS Pe3VILTATE BRIYHCICHNI,

HaMeHense HCXOAHBIX AAHHB X MIHOBEHHO [IPABOIAT K nepe-
cueTy POPMYJII, B KOTODEIE TH AAHHBIE BXONAT,

ONeKTpoHHBIe TAGIAIIE] (TAK 3Ke KAk H 63K JAHHBIX) MOYKHO

PACCMATDHBATH KAK HH(PODPMAIMOHHEIE MOJEIHA PEAJIBHEIX 005
€KTOE,

? Bonpocst U 3adaHus

1, B ueM cOCTOAT CYHECTBEHHOS OTAHYHE 3MCKTPOHHON TaGIADE OT
TabaANL peIANUORHON (A3EI JAHHRIX?

2. Yro Taroe TabaAgHEIl TpOoNeccop?

3. Kax uMenyioTca auelixy Tabmuun? Kaxad HEQODMATAR MOJKET
XPAHHTECA B AvedKkax?

4. B yeM pasHHUIIA MeXAY DEXHMOM 0TOSpaeHHA GOPMYI U pesknA-
MOM oTOGpaKeHNA 3HAYMeHNHT

5. YTo npoucXogAT B 3JeKTPOHEOH TalaAne B pedyNLTATE 3AMEHE
YHCHAA B AYeiike Ha HOBOe SHAUEHHe?



110 Fnasa 4. Tabmnmtble BLMMCTIEHNA HA KOMNLIOTEPS

lNMpaBuna
3anoNHeHUA
Tabnuubi

OcHoenbie meMvl napazpapa:
& mexcmst @ aexmpornoit madauye;
® NPAGUARA IGNUCH HUCEN;
u PAeUARa 3GnucU HOPMYA;
m nodzomoexa mabauysi k pacieman.

TercTh B JERTPOHHOH Tab/MIe

IIpnm BBoAe B A49eiiKy TAGIMOH ODOCHEAOBATEIEHOCTH CHMBO-
JIOB, KOTOpada He MOXeT ObITh BOCIPHHATA KaK IHCIO BIH Qop-
MyJia, TaGIHYHEIN Tpomeccop BOCIPHHMMAST €€ KAK TeKeT, T. €.
KaK CHMBOJIEHYIO HHGpopManuio. Kpome Toro, mobaa nocaeaosa-
TeJABLHOCTD, BEROJ KOTOPOH HaumraeTes ¢ anoctpoda ('), BocmpH-
HEMAaeTCHA KAk TeKeT {(amocTpod He BBoguTea). B Tadn. 4.2 1 4.3
AYeHKH B OepPBOi CTPOKe M B ¢cTOJ0Oe A 2aNIONHEHE! TEKCTAMH,

IIpasnaa 3IAMHCH WHCEN

B sanmmcAX MCXOZHEX AAHHBX, 4 TAK)KEe B MATEMATUYECKHUX
dopMynax OpACYTCTBYIOT YHUCIA — THCJIOBLIe KOHCTAHTHL, KO-
TOPBIE PASAENAKITCA HA Hedble H BeNeCTReHHRIe (JefiCcTBHTe k-
HBIE). 3a0nch MeJIkiX YHC/JOBRIX KOHCTAHT He BEI3BIBALT 3aTPY-
Hennii, Hanpumep:

25; -3456; +2134567.

BemecTBeRasre KOHCTAATE MOYKEO 3AIACKBATE ABYMS CIIOCO-
GaMu: B hopme ¢ paxcrpoparnol zangroi (o6rraE2a GopMa) H B
dopMe ¢ maaparomett sanaroit.

SanHCch YACIOBOE KOHCTAHTH B opMe ¢ PHKCHPOBAHHOM 3a-
nATOi HpeAIoNaraeT, YTo YHCIAO COASPRHT LeAYIo H ApobHyIo
YACTH, pa3feJIcHHLIe AeCATHIHON 3anamoii. Hanpumep, uucao-
Bad KoHCTaHTa 3,1415 sanuceBaeres kax 3,1415.

Yucaopasd KOHCTAHTA B GOpMe ¢ ILIaBaIonIeit
SANATOH TPAKTYETCHA KAK MAHTHCCA, YMHOXKEHHAHA

Ha 10 B cTeneHH, paBHOH MOPAAKY.
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Hanpumep, B 3anncu uucxa B suge (0,5« 10° coMmmoxuTeNL 0,6
ABAAETCH MAHTHCCOM, A TTORAZATE L CTeNeHn 9 ARJIAETCA TOPAR-
KOM.

IIpu 3anHCH B 3JIEKTPOHHEY) TAGAUITY YHCIOBOM KOHCTAHTEI B
¢dopme ¢ naasaomeif sanaToi cHAYAJIA THITIETCA MAHTHCCA, 38~
TeM — naTHHcKaA Oykea E (mponncHas #am cTpoyHas), mocie
Hee — nopagox. MaaTacca MokeT ORITh eoH KOHCTAATOH HIN
KOHCTAHTOH ¢ GMKCHPOBAHHOI 3anaToil, 8 MOPAKOK —— TOJBKO
nesnoit koHCcTaHTON, ITopAAOK YKA3LIBALT, HA KAKOE KOIHUECTRO
moSHIMA ¥ B KAKOM HANPABICHAH AOJKHA CMECTATHCH 3a1ATAA
B MaHTHCCE.

HanpumMep, MaTeMaTHIeCKAA 3aTTHCE 0,5 - 10°s BJIEKTPOHHOI
rabaune BeIrIAAMT TAK: 0,5€9; a 1 - 107% gammmerca kax le—2.

O6etaHO (hopMa ¢ naBaloleil 3anATON HCIOAL3YeTCA AN
IIpeACcTABICHAA O2eHb BONBIIAX MR O9¢Hb MAJEHEKHX YHACE.
Hanpumep: 2e+25; 1e—30.

Ilpasuna samacn dopmyn

Banuck GopMyan B Aueiike HAUMHAECTCA €O SHAKA «PABHO»
{=). PopMyabI 3ANUCHIBAIOTCH MO CTPOTO OItpeieIeHHLIM IPABH-
JIaM. OTH HPAaBAIA HETPYAHO OCBOHTE. (POPMYALL COAEPIKAT YHC-
JA, AMEeHA f9eeK, 3HAKH ONepAnMil, Kpyrasle ¢cKOOKH, mMeHA
dyaxmuii. BoT KAK BRISSAT 3HAKH ONIEPANHIA:

+ (coxkeHne);

— (BRIUATAHNE);

* (yMHOKeHHe);

/ (Renenne);

* (Bo3BEACHHE B CTEOEHDL).

Bes GopMysia MHINETCS B CTPOKY, CHMBOJIK BBICTPDARBAIOTCH
OOCAEAOBATEARHO ADPYT 38 ZPYroM.
Dopmyan B Tabn. 4.2 uMeroT cnegyiomuii cMuica:

C2-D2 — us uncaa e sueiire C2 BHYecTs UncHo B Aveline D2,
peayasTar Syaer nomemmen B ayeiiky E2, B KoTopo# 3amuEcaHA

ara gopmya;

B2¥D2 — gucno s aueiike B2 yMHOMKHTHL Ha yACHO B Auciike
D2, peaynrsTar OyaeT noMelneH B Adeiky F2.

BoT elne mpuMepH 3a0ACH HOPMY !

=2 5eAl + B2+C3

=(B3 -C1)/(B3 + (C1)

=F7/2+G7/3

=(A5-1)"2
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HeTpyAaHO OOHATE CMEICJ THX MATEMATHYECKHX BHIpAa)Ke-
Hrii, Kak Beerga, B NepByIO 0O4epeab BRIIOCIHAKTCA ONIEPALAA B
ckobrax. IIpn orcyTCTBNH CKOGOK MOCAENOBATEIbHOCTL COEDPa~
muit oopeAenaeTea HX cTapmuECTBOM. [To mopagky yOusaaua
CTAPIMAHCTEA OIePANUHA PACTIOJNATAIOTCH TAK:

*{BosBegeHUE B CTENEHE);
¥/ (yMHOXeHHe, AceHne);
+, = (cIosKeHHe, BLIMATAHHE ).

Heckonsko noApaR SAMNCAHHBIX ONepalnit OAHHAKOBOTO
CTAPIIMHCTEA BHIOOJHAKITCA B DOPASKe HX 3anncha B dopmyie
(ceBa Hanpaso). Hanpumep, dopmyna M13/365*N4 6yaer co-
OTBETCTROBATEH MATeMATHIECCKOI 3aTIMCH!

MI3 N4
365

B dopmynax gooyckaeTca ynorpedieHHEe HGKOTODEIX MATEMA-
TauecKknx pyurnmii, Hanpumep, MaTeMaTYecKoe BEIPAYKEHNE

JB5 +B6

SANHMINETCA B TAKOM BHAE!
KOPEHL({B5+B6).

3aecy KOPEHD — uMa GYHKIHH «KBAaADATHHIL KOpeHb».
ApPTryMenTH Beerga THITYTCH OOCKe MMeHH (PYHKOHUH B Kpyr-
JIEIX CKOOKAX.

IoaroToBKa TAGTHUA K pacueTam

CopceM He 003aTeNbHO TIPH SANOMHeHHH dJ1eKTPOHHOM Tald-
JHMOH CPasy 3aHOCHTE B Hee NCXo/JHue KaaHke, Tabruyy moxn-
HO npedeapumenvHo nodzomosumb K GLINUCAEHUAM 6 8ude
Onanxa, He 3anoanenozo iucaamy. LIS 5Toro HyRKHO 3ATOI-
HUTHL Bce AUEKA ¢ TeKCTOROH nHbopManueit i 3anncaTs B BRI-
yHelgeMele gueiikm cooTBercersyomue Gopmyanl. B pesxume
oTo0pasKeHAA 3HAYCHAH Takad TAOAHUNA BHIMIAAHT ODOYUTH IMYC-
Toif; B BRITHCASEMBIX AYeiikaxX OYAVT BHICBEUUBATECA HYIERLIe
sasgennda. Kax TOARKO OOJB30BATENAb HATHET 3AHOCHTH B Hee
YHCJIOBLIE KAHHEIE, B 3BABHCAMEIX Sdefikax cpasy ke 6yayT mo-
SIBJIATECSA BEIMHCIeHHEe IO HopMYJIaM pesyasraTel, B radm, 4.4
NpUBeAeH NPUMeD 3aTr0TOBKH PACCMOTPEHHOTC YUETHOTO JIOKY-
MeHTA B peskuMe orofpamenns Gopmys.
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Tabanua 4.4. Tabauua, noAroTOBACHHEAA K PACIETAM

A B C D E F
1 |IIpogyxr |Llena |Ilocrasmeno |Ilpogamo |Qcranock BrIpyuka
2 | Moaoko =C2-D2 =B2*D3
3 |Cmemana | ~C3-D3 | =B8*D3
4 |Teopoz ‘%D‘q =B4*D4 .__" i
5 |Hoeypm =C5-Db *ﬁsﬁ*ﬂﬁ‘
6 |Caueru "Gﬁ-m -ﬂm

5% KopoTtko o rmaBHoM

IIpu Broae B Tabauny mobas nocaeaoBATEILHOCTE CAMBO-
JIOB, KOTODAA He MOKeT GRITh THCIOM HIH GopMyol, 4 TAKKE
BBOJHMAS IIOCJE ANOCTPO(A BOCIPUHENMAETCS KAK TeKCT,

Yucaa B 9MeKTPOHHON TalIuIe NpescTaBASsKTCA B (opMe
¢ buKcupoRaRHOH 3anaTOR K B opMe ¢ MIABAKINEH 3ANATOH.

@MopMyJIEl MOTYT BRINUYATE B ce(sa uHCaa, KMeHa Aueek,
GyHKINM, IHAKY OTlePalyii, KPyTiable CKOOKH,

IIpenBapurennLaoe 3aHeCeHAE B TAGANIY AHINE CAMBOJBHBIX
JAHHKIX ¥ (hopMyJ pARHOCUALHO IPOrPAMMHBPOBAEHIC TAGIHITE
JJ1A TMOC/IeAVIOMINX PAcueToR.

? Bonpocsi u 3adaHus

1, Kak BpecTH TeKcT B AueliKy 2JeKTpOHHON Tab Ak ?

2, B kaxux ABYX GOPMATAX HpeACTABAAIOTCA THCAa? B ueM pasHUIA
Me Ry HUMH?

3. ChopuynmpyitTe npasuaa sanucH popMya. Uro npousoiiner, ecan
IpH BEoJe POPMYIR BR HAPYIINTE 9TH Npapuia?

4. Kax MOMHO 3apaHee TOATOTORHTE TAGMMOY ALA BRYHECTeRi?

5. Bammnyre B TPAAADNONHON MaTeMaTHIecKoH dopMe cregyromue
dopMyar: 13 sAeKTPOHAOI Tad THIE, IpeARAPATENLHO OTBETHE HA
BOTIPOC, B KAKOH TTOCTeg0BaATeNbROCTE GyAyT BHIONHEATECA MATE-

MATHYeCKHEe onepamumn.
=C2+A5/3Q; ~(C2+A5)/3; =C2/(A5+3);
=A1*A2/D12*D3Q; =Al1*A2/D12/D3; =Al1*A2/(D12*D3);
=B2"2-D3°5Q; =F4-HA4*5)"8; =F4"3*A4,

§—1303
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8. TlocTpoiiTe saekTporHYIC TaGauIy «OmuaTa 3JeKTPOSHEPTHAY AAA
pacdeTa exxeMecTYHOH IJIATE 38 PACKOJ SJEKTPOSHEDIIH B TEUeHHe
roza. Hexopnoit madgopmanmeil ABAAIOTCA NOKAIAHA CIETIMKA B
HAYAJIE KAKAOTO MECATA ¥ CTOMMOCTDL OXHOTO KHJIOBATT-YACA.

PaGora c agnanazoHamu.
§ 20 | OtHocurenbHas
aapecauus

Ocnoanbie memvt napazpaga:
m 4mo makoe duanasou (0A0K };
n gyHxyuu obpadbomxu Guanasona;
B NPpURYUR OMHOCUMeAbHOlL afpecayuu;
B COPMUPOBKE MABAUYLL

Yro Takoe quanazon (6a0K)

Tabauyase TpomecCOPH MO3BOASIOT BHIIOJHATL HEKOTOPhIS
BHIYMCIEeHNS C e rpynnoi adeek, HASBIBAEMON JRATIA30HOM.

v

;ﬁ‘ Jnanazon (6ioK, dhparMesnT) —

A106ad IPAMOYTOJIbHAA YACTE TAGHAIIEL.

O6r19no Ananason 0603EAYAETCA UMEHAMHU BepXHeEl Jeroi
HHMHe#l OpaBOl sigeeK, pasAeaeHHEIMH AsoeTogneM. Hampu-
Mep, B Tabu. 4.4 AMANA30H, COCTOAIMUI A2 BEIYACIAEMEIX dYe-
€K, ofoanauaercd caenyioniaM ofpasoMm: E2:F6 (B Taba. 4.4 on
BBIfeJIeH TeMHBIM $oroM). MUHUMANBHEIM AHAOAB0OHOM ABJIA-
eTCH oAHa ATeHKa TabO HIIkL.

Dyaxan o6patoTKH THAIA30HA

B xampaom Ta6auaHOM mpoueccope MMeerTca HeNHE HaGop
dyarnuil, TpUMeHSeMBIX K AHAOA30HAM. ITO CYMMHRPOBAHMNE
yncen (CYMM), BxoaAmux B AUATA30H, BAIHCACHHE CPOHETO
seayerna(CP3HAY), naxoxgeane Marcamaasiaoro (MAKC) n
mureMansgoro (MAH) sravesnii u HeKoTOopEIe Apyrue. Takme
OYHKOIH HABHBAIOTCH CTATHCTRICCKHMH.,

TipeanonosuM, 4To B KOHIE PaGouero Aus HEOGXOAAMO HOA-
CYHATATL BHIPYIKY, DOJAYIEHHYIO 38 JeHb OT IPOAAYKH MOJIOUHEBIX
npoayKTOR. [Ina aroro B Tabauue 4.3 HY:RHO IPOCYMMHPOBATD
BCe ymcaa us gmaunasora F2:F6. Ilyers pyaKnma cyMMHpOBa-



§ 20. Patiora c AManasonamy. OTHOCHTeNLHan agpecaums 115

gua obosaazaeTcd caxosoMm CYMM. Toraa ay:xaan aam popmMysia
sanuumrerea Taxk: =CYMM(F2:F6). Ona ofoaHauaer cleayomee:

CYMM(F2:¥6)=F2+F3+F4+F5+F6.

3anmumen GoOpMYITY CYMMHDOBARKA B TaeitKy F7, a B sueiiry
ET7 — rexcr«BCEI'O:» . Peayastrar — B Tabi. 4.5.

Tabmmna 4.5. Ta6aADa ¢ BEMRCACHAEM CYMMAPHOH BRDYIRNK

A B C D E F
1 |IIpoayrr {Ilena |Ilocrasmero | Ilpopamo | Ocranocs | Bupyuka
2 [Moaoxo {20 100 100 0 2000
3 |Cmemana|10,2 85 T0 15 T14
4 | Tsopoe 18,5 125 110 15 2035
5 |Hoeypm |[5.4 250 225 25 1215
6 [Cauexu {15,2 50 45 1] 684
7 BCEI'O: |6648

TabsuuHbIe IPONECCOPR IOIBOIAKT MAHKITYAHPOBATE ¢ HA-
HagoHaMu leKTponHoil rabaunsl. K onepayuam Maorunyaupo-
6QHUS OMHOCAMCA: ydaneHue, 6cmasxa, Konuposanue, nepe-
HOC, copmuposeica duana3onoe mabauybl. ITH ONEPAITHH BhITIOJ-
HAIOTCA ¢ DOMOIOLIO KOMAHT Talawaroroe aponieccopa. OOLIYHO
9TH KOMABALI NOJL30BATENb BHOUDAET U3 MEHI0O KOMAHA.

IIpAENHT OTHOCHTEILHON ampecamuy

Kasanocs 651, B pesyIbTATE TAKHX MAHUOYISOUE pacyeTHRIE
GOpMYARL MOTYT CTATH HEBEPHEIMH, TIOCKOJIBKY H3MERATCA aK-
peca InepeMeneHHEX Ha HOBOE MECTO A4eeK. UToOkI TaKoro He
NpPOUCXOAMUIO0, B SNEKTPOHHOHN TAGINOe pealn3oBaH OPHEIAIT
OTHOCHTOTLHON Apecatun.

agpeca A49eeK, HCIIOAb3yeMEle B dopMyax,
OINpe/eNeHk He AGCOMIOTHO, 8 QTHOCATEALHO

w CornacHO OPUHOUNY OTHOCHTEIBHON afpecanuu,
éjj} AyelikH, B KoTOpoii pacnoxaraercs hopMyaa.

CrneacreueM STOTO IPHHONIA ABIACTCA CAEAYIOLNee OPABILIO!

Beakoe HaMeHEHNE MECTOPACTIONO0MEHAA
dopMyAH BejleT K ABTOMATHIECKOMY U3MEeHEHHIO

azpecoB A4eex B 3Toi hopmylre,
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IloscanM cxkasanHOoe HAa OpmMepe. IIycThk IpH OOATOTORKE
TabauuK ZAS pacdeTAa OPOSAYKH TOBADA HA CAEeRYIOIOQUA AeHE
BIAAENEll TABANBOHA 3HAET, UYTO B 5TOT ACHB HE OyAyT moapo-
3UTBCA cMeTaHA ¥ TBopor. I1oaToOMY ABe COOTBETCTBYIOIIHAE CTPO-
KH 73 Tabn. 4.4 MOXXHO VAANATH. 9TO AeNAeTCA ¢ IOMOMBID
KOMAHALI BEAA

YIAJIUTH A3:F4

Ha MecTo yAaNeHHMX CTPOK CABWTAIOTCA CTPOKHM CHU3Y.
B pezyarTaTe Tabauna npeobpasyerca B Tabuumy 4.6.

Tatana 4.6. Tabauna nocxe yXaJdemus ABYX CTPOK

A B C D E F
1 |HOpoxyxr|llena |Iocraereno| Ilpozamo | Ocranock | Bupyura
2 | Moaoro =C3-D2 | =B2*D2
8 |Hozypm =C3-D3 |=B3*D3
4 | Causxu =C4-D4 | =B4*D4

OGpaTuTe BEEMAHHAE HA ABe HoCAEAHRe CTPOKH. B npucyreT-
BYIOMIHX B HAX GOPMYIAX H3IMEeHMJANChH AApeca Adeex. 3aech
ORI yYTeH CABHI HA ABe CTPOKH BBepx; cpaforan mpHEOED
OTHOCHTENLHOM agpecanun.

Copraposka TaGammel

HonyeTEM, BiaageNiern TOPTOBOTO NABHJILOHA X0UeT Y3HATH,
KaKWe TOBAPH NOJABIVIOTCH HauboAsmIMM copocoMm. ILaa sToro
JOCTATOYHO YHOPAAOIATH CTPOKH TAGIANH To YORIBAHKIO YHCE
B cTroabne <«IIpoaanos . BonhbmuHETEO TAGIHTHLRIX OPOLECCOPOB
IIOSBOAAKT IPOUZBOAHTE COPTHPOBKY (yHOpANOIeHHe) Tabam-
OH 00 KakoMy-JIu6o npusHaky. Ina mamero npanMepa $opMa-
pyeTcda KOMaHAA TAKOTO BHAA:

COPTHPOBATE CTOJBEL] D 110 YELIBAHHIO

Ilprvererne 3ToH KoMaBAkl K Taba. 4.5 B pexxume oTo0pa-
JeHnd 3HaYeHH JacT pe3yabTAT, HOKasaHHEIN B Tabi. 4.7.

Orcioga BHAHO, YTO HauWOOALOIHM CIPOCOM IOJB3YVETCH
#OrypT, & MEHbHIE BCErO NOKYIMAIOT CIHBKH.

9ra e Tabyana B pescume oTobpaxenns dopmya — taba. 4.8,
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TaGmmna 4.7. PeayneTaT COPTEHPOBKH TAOAHAIM IO cTOa0Ly °

«IIpomanmos

A B C D E F
1 |Ipoaykrr |llena |Ilocrasneno|Ilpoaaso | Ocranocs | Bupyaka
2 |Hoxypm |5,4 250 225 25 1215
3 | Tsopoz 18,6 125 110 15 20385
4 | Moroxo |20 100 100 0 2000
5 |Cmemanal 10,2 |85 70 15 714
68 |Causxu |15,2 50 45 1 684
7 BCETO: (6648

Ta6mana 4.8. Orcopraporaraas Talaana B pexase 0To0pamenna

bopmya

A B C D E F
1 | IIpoaykr | Llena|Ilocrasaeno| Ilpogano] Ocranocs| Bapyuka
2 |Hozypm |54 |250 226 =C2-D2 | =B2*D2
8 { Teopoz 18,5 | 125 110 =C3-D3 | =B3*D3
4 | Moaoxo |20 |100 100 =C4-D4 | =B4*D4
5 | Cxemana | 10,2 | 85 70 =C5-D5 | =B5*DS
8 |Causxu |15,2 | 50 45 =C6-D6 | =B6*D6
7 BCETO: |=CYMM(F2:F6)

CHosba cpaboTaJ IPHHIAT OTHOCHTENLHON aapecamun. Dop-
MYJLl H3AMEHHINACH B COOTBETCTBHH ¢ H3MEHEHHEM MECTOPACIIO-
JO¥KEeHNA CTPOK.

KOpOT KO O rnaBHOM

Juanazor (6aox, ¢dbparmenT) Talaunou — aTo awobas ee npa-
MOYTOJEHAA YACTE (B TOM YNMCJe YaCTh CTPOKM, YacTh cTOI0mA
HJIM OfHA JYyelKa).

J/1g BEINONHeHUA PACUeTOB Haj AMANA3CHAMME, COAEPIKAINHA-
MH 9HCJIA, ACIOJLIYIOTCHA CTATHCTHIECKHE (PYHKIINH: CYMMHADO-
BaHOE, YCPeAHCHHE, HAXOKAeHNe HanGoIpmero ¥ HAHMEHbIIE-
IO 3HAUYSHHH | JIp.

C AMATIa3O0HAMH MOJKHO IIPOMBBOIATE ONEPAIAA MAHNIYJIA-
POBAaHASA: VAAICHHE, BCTABKY, IEPEHOC, COPTHPOBKY.
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IIpmanan orHOCHTENBHON axpecanun: aapeca A49eeK B ¢op-
MYJIe onpeaeaceHEl He A6CodI0THO, 8 OTHOCHTEEHEC MEeCTOHAX 0K -
Aeana »Toi GopMynsl. CaeacTere: OpH NDepeMenieAann dopmy-
JBL B APYTYIO AYEHKY COOTBETCTBYIOIAM o6pasoM N3MEeHATCH
aapeca A9eEK, COAEPRAIHAecH B Hell.

? Bonpocst u 3adanus

1. Yro Ttakoe auanazon? Kax om ofozmagaerca?
2. Kaxne BLIYHCHCHHA MOKHO BEINOIHATE HAX TEALM JUATIA30HOM?
. UTo moERMaeTCA DOA MAHAOYIAPOBAHAEM ARATAZOHAME DT'?
. 10 TaKOe DPHANED OTHOCHTENLEOMH agpecanun? B KaKHX cHTYa-
IHAX OH OPOABAALTCAT?

. B sauelixe D7 sanncana opmyna (C3+CH)/D6. Kax ona #sMeHUTCA
npH nepedoce 3ot Popuvam B Adeitky:
a) D8; 6) E7; 8)C6; r) F10?

6. B auciixe E4 naxoanrca gopmyna CYMM(A4:D4). Kyna oma mepe-
MECTHTCA W KAK H3MEHUTCA IIPH:

a) yAaJSieHAH CTPOKH 2; §) yAaNCHHMHE CTPOKH 7; B) BCTABKE mycrolt
CTPOKH Iepex CTPOKOi 4; r) yaamennH cronbua 3; n) BcTapke myc-
roro croxbna nepex crontnom 6.

7. K ra6imne «Onnara saeKTPOYHEPrAM», HOXYUeHHON OpH BRIIOJI-
HeEWHE 3anaHuA 6 B3 npeaslAymero naparpada, godasbre pactueT
pcell BHIIaTeRE0N CYMMEL AeHer 3a I'oJ.

8. K ra6oane B3 mpeasiAymeil safaum A00aBbTe DACTET BRILAaYeHHOH
CYMMBI fleHer 38 KasR AL keapran (KBapTanx — 3 Mecanal.

N

Henosan rpadpuka.
§ 21| YcnosHas

pyHKUNA

Ocrosnbie memut napazpada:
m zZpadureckiie 603MOICHOCIL MABAULHOZ0 RPOYLCCOPA,;
8 Munel ouazpamm,;
u YCAOSHAR PYHNULA.

I'padpyueckne BOZMOEKHOCTH TAGAMYHOrO IpoLeccopa

SaMeuaTeILHRIM CBONCTBOM 9/IeKTPOHHEIX TalOmun seiadgeTca
BO3MOKHOCTS rpadMuecKoro IpeAcTABASHHA YHUCJOBoH nudop-
Maiu#, cogep:kamefica B rabame. JJIA 3TOTO CYIECTBYET cHe-
OHMAIBHBIA rpadmrrecknii pexny paGoThE TAGIHYHONO OPOLECCo-
pa. I'padEKH DpAAAIOT HATIAAHOCTE YACIOBLIM 34BHCUMOCTSIM.
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THNs AHATPAMM

TabIMaHbBIe TPONECCOPHL JAIOT BOZMOMKHOCTE IIOJYYATh CAMEIE
pasamdHEle GopMu guarpaMM A rpaguros. Hrke Ha pHcyHERax
NOKABAHEI ABA THIIA AHATPAMM: Kpyrosas Ha puc. 4.1 u eroabua-
Tan na puc. 4.2. Mcxognbie AaHHEIC Mg 9THX AHATDAMM M3-
BJIEKAIOTCA N3 OAWHAKOBBIX JUanascHOB Adeer A2:A6 u D2:D6
Taban s npeaplaymero naparpadga. IlepBriii nuanason cogep-
JKAT HA3BAHWA NPOIYKTOB, BTOPOH — KOJHYIECTBO IPOJAHHBIX
€W HHI] KEEA0r0 npoayKTa. M3 tnarpaMM cpasy BUAHO, 9TO HAA-
GOJIBIIIHM CIIPOCOM ¥ IIOKYynaTeael noassyerca Horypt.

Kpyrosyw amarpaMMy oOBIYHO MCIONB3YIOT B TEX CAYYAAX,
Korga Hy»KHO NOKAa3aTh, KAKYIO 9aCTh OT IEJI0ro (Kpyra) cocTas-
AAIOT OTAeNbHLIC BeJIUUHHE {(CeKTophr). CTronbuaran mmarpam-
Ma (TICTOrpaMMa) DO3BONAET HATAAAHC CONOCTABHTE MEXKAY CO-
Goii oTAenbHEIE BEIHIHHE.

GIMBKA MOROKO
8% 18%
Q-
horypt 20% f > st
1% CMETAHA ; a0 Sl
13%
g |
BEERE
Pac. 4.1. Kpyroeasa Pnc. 4.2, CronGuaras guarpaMma
AAATPaEMME {rEcTOrpaMMma)
¥Ycenopuaa PyExnus

IIpopomrnmM obcykaeane 3agaun of yuere NIpoaayKa MOJIOY-
HLIX OPOAYKTOB B TOProBOM NABIILOHE. B caydae eciH TOT HIAH
AHOH OPOAYKT NPOAAH HOJAHOCTHIO, HeoOX0AAMO OPraHH30BATE
€r'c IoABO3 B TOPIrOBEIA NABANABOH. ITO0EI OTPA3HATH 3TO B DJIEKT-
poEHOI Tabaune, no6asum B Tabua. 4.8 Hopui cTonber ¢ Hazpa-
mneM «IToasoa». B aueiinax sToro cronbua 6yaeT BHICBEIMBATD-
¢ enoBo «Jfa», eCJIH NOABO3 COOTBETCTBYIOIIETO IPOAYKTA He0b-
xoaaM, U <HeT», ecad OpoAYKT DOABOSUTE He HAao.
Paaymeercs, sHaveHud « a» unu «Her» Tabauunniii mporeccop
JOJ3KeH oNpelenTh CaM aBTOMATHUYECKH,

Jina pellleHnda 384890 BOCIIONAB3YEMCH YCIOBHOH DYHKOHEH.
Q6nuit BuA yeIoBHOMH HYHKIHA CIeAYIOMIAN:

ECJIA(<ycnoBue>; <BhpasKenmel>; <pripaeHne2>)



120 Tnapa 4. TabnuiHe BMMCNBHMA HA KOMNLIOTEPES

<¥caopme> — 3TO JOTHICCKOE€ BRIPAKEHNE, KOTOPOe MOMKET
opuauMaTs saageEne ICTHHA nnu JIOKD. C soraueckumu
BHPAMKECHAAME BBl NOSHAKOMMJINCE B IJiaBe 0 6asax AaHHBIX.
B aneKTpOHHHX TADIAHAX OHA MMEIOT TOT JKé ¢MBIc. <Bripa-
wmeHHe 1> 1 <BrIpaxeHme 2> MoryT OHITH 9HCHAAMH, (hopMyIIA-
MH HJIH TeKCTAMH,

¥YcnopHaA GYEKOEA, SANHCAHHAS B AIEHKY
-» TAOMNOE], BHIIONHEAECTCH TAK:
eCcJIH <YCAOBHe>> HCTHHHO, TO 3HAYeHNE NAHHOH
A9eHKN onpesenser <BHpa)xeHme 1>,
B OPOTABHOM CJIyUae — <BhIpasKeHWe 2>,

B BameM cay4uae ycJIOBHEe 03HAYAET IPOBEPKY HA DABEHCTBO
HY IO KOJHIECTRA OCTABIIErocd NpoAyKTa. B KauecTBe BRIpaXe-
unii 1 1 2 BEHCTYNAIOT TEKCTORKE KOHCTAHTH « Ha» u «Hers,

Ilocoe BHeCeHHEHX A3MeHOHWH yYeTHRH NOKYMEHT IPHMeT
BHJ, TPEACTABJCHALIE B Tabn. 4.9 (8 pexmume orobpaskeHns
dopmyn) m B Taba. 4.10 (B pexxame orobparkeHud 3HAYCHAH ).

KopoTxo 0 rnaBHoM

B coBpeNeHHHX Ta&0IHYHLIX OTPONECCOPAX pPEeATH3OBAHA Ae-

JOBAS I'padHKa; BOSMOKHOCTE HOCTPOCHNA AUATPDAMM 1 rpadH-
KOB IO YHCJIOBLM AAHHLIM B Ta6aune.

¥cnorHaa QyHKOMA HMeeT caexywmmii opMaT:
ECJIM(<ycnoBne>; <BuIpayeHHel>; <BuIpayxerme2>)

3aech <yCcaoBHE> — JIOrAYECKoe BRIpaxenue, Ecan <yciaorue>
HCTMHHO, TO SHadeHHe AYeliKH onpefenseT <BHpaxeHHel>,
€CHH JOIKHO — <BhIpAKeHHE2™>,

? Bonpocbi u 3a0aHus

1. YTo Taxoe Aenosaa rpadura’?

2. Kaxolt eapa ameeT yenosaaa dyaxoua? Kax ona seooxagerca?

8. Ha oceoBaHAR TAGNAOH «OnaaTa sIeKTPOYHEPrUA» (3aganme 6 na
§ 19) mocrpoiiTe cTONGUATYIO AEATPAMMY, OTDAKAICIOYIO eReMe-
CAYHEIH PACXOJ SJIEKTPOSHEPIHH B TEUECHAE TOAR.

4, ITo Tabaame «OmaaTs SAEKTPOSHEPIHN» ¢ JOGAENCHHDIM PACIOTOM
BHIAAYeRHOR cyMMB feHer 3a Kamasil Keapran (sanasue 8 na
§ 20) noayunTe KPYTOBYIO AHATPAMMY, OTPAMKANIINYIO OTHOCHTE-
JLHEIE PA3MEDR BRILJIAT B KAX{IOM KBApTATE,
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5. K rabaune «Onnata 3/1eKTpO3HEPIur» Ko5aBETe DACUET CpeHEME-
CAYHOA NAATH, & TAKKe OIPpAIYMaiiTe 0 peanusyiiTe cmoceb moa-
CUETE KOJMIeCTEA MeCANED, ILUIATA 34 KOTOPRe OblJIa BRIMIE cpeRHe-
MecTIHOI,

Norn4veckue pyHKLN
§ 22 1 wn abconioTHble

agpeca

Ocroetbte memot napazpoda:
8 3ARUCH U BHINOLHCHLE AOZUNCCKHUX PYHK UL,
s alcoromusle adpeca;
n PyHKYUS dpeMenU.

3amuchy ¥ BEINOJAHEHHE JOrMIecKAX GyHEKLEH

HpoponxumM coBpeplieHCTBOBAHNE TAG/MHUIIL y4yeTa NPoaasKu
MOJIOMHEIX NIPOAYKTOR. B YCIOBHH DOABO3A TOBADA MeNaTeIbHO
YI€CTh caeayvionee 06CTOATENIBCTBO: IOABO3HTE TOBAD HEe HMeeT
CMBICJIa, €CJH TOPrOBHA IABHJILOH 3aKaHYABaAeT padory. DTo
TOMe MOMKHO IPeJYCMOTPETh B 3IeKTpeHHOM Tabanne. Agelirky
E9 6yaeM mcnoan30BaTh AJS XpaHeHHS 3HAYEHHA BpeMeHH (B
gacax), OCTaBOIeTocA A0 KOHIA pafouero AHA. Y CIOBHEe HOABO3A
ToBapa chopMYIHpPYeM TaK: mosap nodaosums, eciu ocmasuie-
ecsi ez0 Koauxecmso pasuo nyaio H do xonya pationezo 0nA
oCcmaioch 6oaviie deyx Lacos.

IIpu sanucu choOpMyIAPOBAHHOIO BHIINE YCJAOBHAS B (hopme
JIOTHYEeCKOT0 BHIPAMKEHNA JONKHA GHITh HCIONAB30BAHA JJOTAYE-
cKad onepanua U (KOHBIOHKIINA, JOTHYECK0e YMHOKeHUe). Pa-
foraa ¢ H6a3aMH JAHHBRIX, Bhl IO3HAKOMHIHCE ¢ JOPHAYECKHMMH
onepanpAMM. OAHAKO B HJIEKTPOHHBIX TAOMHIAX HECKOJIBKO
HHEIe IPABHUJIA 3AIIACH JOTHIYECKHX BRIPANEHNI, coepiRaIux
JOTHYECKAE ONePAIHAH.

e

B sneKTpoBEHEX TAGIHOAX JOTHIeCKHAE ONEePATIHH
(M, 1JIH, HE) paccMaTpHBAIOTCA
KAK JIOTHYeCKHAEe PYHKIUH,

Hanpumep, Jorrdeckoe BHPAMKEeHHAE, KOTOpOoe IPpUHUMAET
sHauerme MCTHHA, ecan BrImoassercda chopMyIHpPOBAHHOE
BRIIIE YCJIOBHE IIOABO3a TOBAPA, IHOIETCA CAeAYIOIMIM ofpasom
(ana BTOpOii cTpOKA, T. €, Ana Horypra):

W(E2=0; E9>2)
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Ilepesg ckxofbxaMH CTABUTCH HMS JIOTHYECKOD omepanuu
(byEEDHH), 8 B CKOGKAX — JIOTMYeCKHe OIePAHTH.

CrnegoBaTenrHo, TeHeph YCAOBHAHA (JYHKOHUA B Aveiike G2
JOJIKHA BRIMIAAETE TAK:

ECJIA(H(E2=0; E9>2); "Ma"; "Her")

Ho B »70i1 hopMysie TAUTCA ODACHOCTH. Ban yike maBecTHO,
YTO IPH MOOGKX MAaHHOYAAINAX ¢ TAbMunei, cBI3aEHLEX C Iepe-
HocoM GopMyN B Apyrue adefiKH, OPOUCXOZHT U3MeHeHHe aape-
C¢OB mepeMenHnIX. Paforaer npHANNI OTHOCUTEARROM aapeca-
muH. OJHAKO B AANHOM caydae aapec aqelixu E9 Be gonxen ua-
MeHATECA B GopMyne, HHade roRopa, 9TOT aApec NOJKeH OLITH
He OTHOCHTE/IbHBM, A 80COMOTHEIM.

AdcoizoTabre anpeca

CymecrByer cnocof «3aMOPAKABAHAAS SAPECOB B 3JAEKTPOH-
HBIX Tab6moax. Ha «3aMopoikeHHBIH» B GopMyne ajpec dueikn
HE PACOPOCTPAHACTCA HPHHINN OTHOCHTENLHOCTH. OOLIYHO J1Id
aTON NeNu HCNONMBL3YeTCa 3HAYOK «$». MOXKHO «3aMODOSHATH»
TOJBKO HOMEP CTPOKH HIH TOABKO HMA cToabua, YTobe caenaTb
a6CoIIOTHRIM (HeHaMeHHBM Ipe JioloM neperoce GoOpMYy N B Tab-
JHIE) Afpec SIeHKH, HY3KHO 3HAK «$» nucats apsoxar: $ES9.

Tenepr ACMEHEO OHTHE HOHATHO, 9TO YCJIOBHYID QYHKIIAD, Pe-
IHAI0INYIO BONPOC O [IOKBO3E TOBADPA, CAEAYET 3AIMCATH TAK:

ECJIM(K(E2=0:$E$9>2);"Ia";"Her")
PYyEKIEA BpeMenn

Octanock o6eyauTs GopMyny, BHURCIAOIOYVIO KOJIHYECTBO
BpeMeHHU, OcTaBhNIeecs B0 KOHIA paGouero 1A, MoxA0, HOCMOT-
pPeB Ha Yackl, BpYUHYI) BCTABHTE 3T0 BpeMaA B gueltny E9. Ho s
COBPEMEHHBIX TaGAHYHEIX OpPONECCOPAX CYIQECTBYIOT cIe-
pHanbEHe GQYHKOVH (QYHKOHEHA BpeMEeHH), DO3BOAAIOIIHE ITO-
JAYIUTH TEKYUIEE BpeMA. 9T0 BosMOKHO Oaarogapa ToMy, UTO B
COCTAB ANNAPATHON YACTH KOMIBIOTEPOE BXOAUT TaliMep —
BHYTpEeHHHE 9aChl KOMObIOTepa. Ecin paGounit reHs sakaHIH-
BaeTca B 20 uacos, T0 PpopMyaa JoJkHA GHTE Taroil: 20 —
TEKYIIWHI YAC. IIycrs, BanpuMep, PYHKIUA OUpefeTeHHA
TeKyIIero uaca sanuceipaerca Tak: JAC(TIATA()).

ITocne BEeCeHMn N3MeHEeHRH TAOIHMIIA B peuMe oTo0parie-
uuA dopMya npumMer B Tabu. 4.11, a B pexxume orolipasxenus
sHavenyii — Tabn, 4.12.

OfpaTuTe BHEMAHAE HA TO, uT0 13 Tabu. 4.12 cregyer, uT0
MOJIOKO YiKe 3aKOHYHJIOCh, HO IIOKBOZHUTE €ro He CIeAYeT, TAK
KaK B0 KOHOA pafouero AHA OCTAIOCH 2 9aca.
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KopoTko 0 rnaBHOM

IIpy ganucy JOMHYECKHX BEHIPASKEHHN MOMHO IOJB30BATHCH
aorudeckUMu onepanuamu: U, HJIW, HE. B saekTpoEERIX TAG-
ITHIAX JOrHYeCKHe ONEPANAN YOOTPeOAAIoTCA KAk PYyHKIIUHA,

Bo3MoXXHO «3aMOpaKXHABAHHEs AAPECOB AYEEK, HCOOJAb3IYe-
MBIX B (hopMynax. «3aMoOpOKeHHEI» aapec CTaHOBUTCH abCo-
JIIOTHBIM, T. €. HA HeTQ He PACIPOCTPAHAESTCA NPHHIUO OTHOCH-
TenbHOHR agpecanni,

? Bonpocet u 3adaHus

1. Kaxk B a/IeKTpoHHO#H TA0IHUNE PEaTHIYIOTCA JIOTAYECKAS ONEPALMHA
TpH 33NACH YCJIOBHKIX GyHROuE?

2. Y7o Taxoe afcomoTHEIL aapec?

3. B rabaune «Onaara 3aeKTpO3Heprads (3afarue 6 m3 § 19) nc-
noapayiiTe aGCcoMOTHRIL anpec AAA suefiKu, XpaHAmel CTORMOCTE
1 kBr - 1 aJleK TpCcoHEPryA.

4. B raunne «QmaaTa 3/IeKTPOSHEPTHA» HCHONBIYIlTe clefgyomee
OPABHJIO AJAA NOACYETa CYMMBl ONJIATHI: €CJIH HIPACXOJOBAHC HE
Gonee 100 kBT - 9, Tonena 1 RBr - u pasna 1,6 py6.; ecan napacxo-
poBaEo Goxee 100, 5o meree 300 kBT - 4, To nena — 1,8 py6.; ecom
napacxonosano He menee 300 xBr * 4, To nena 1 xBr * a pasna
2 py6. HenonsayiiTe Jormieckne GyHRIAM,

SNeKTpPOHHbIE TabnuubI
§ 23 | n matematuueckoe
MoZenupoBaHue

OcHosnbie mexvi napazpapa:
n Mamemamuieckoe Modeaupoearue;
B IMANLL MAMEMAMUNECI020 MODCRUPOSAHUA HA KOMALIOME-
pe;
m NPUMED MAMEMAMULECKO20 MOJEAUPOSAHUR
6 OREXMPOHHbIX MACAUYAX.

MaremarTaueckoe MOZEeIHPOBAHHE

Yro TaKoe KOMIBIOTEDHOS MATEMATHYECKOS MOMEIHPOBA-
HHe? CI-IOBB. BEPHEMCH K TEME MATEMATHYECKOTO MOJASJIHpPOBA-
Huf, o0cyxaeHENe KOTOPOI 66110 HauaTo B § 9. PeansHYI0 cCHCTE-
MY, AJI KOTOpOif coagaeTca MATEMATHYECKAS MOAENAb, IPHHEATO
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HASHBATE 00BeKTOM MOgeaupoBaEnA. OfbeKTaMH MATEMATHYe-
CKOT'0 MOAEJHMPOBAHAA MOTYT OBITh HEKOTOpPEIE KOHCTPYKIHH,
HATIPHMED, XKeJIeSHOAOPOHEIA MOCT MM Kopalih; mMpupoHEe
06'beKTH, HANDAMED, MECTOPOXACHHE IIONEIHBIX HCKOIASMEIX,
BOAOXPDAHWINOIE, & TAK e OpPOLecCH H ABJIeHAA, MPOUCXONA-
m{ue BO BpeMeHH, HAIPIMeD, B3JIeT KOCMHYeCKOH PAKEeTH ¢ KOC-
MOApOMA, H3MEHEeHHe MOTOAHKX YCIOBH B oNpefeneHHOI reo-
rpadEuecKkoii TOUKe, H3MEHeHMe CO BpPeMeHeM YHCAeHHOCTH
onpeneneHHEBX TONYIAIIHA.

Ina nmojeli MOryT OKA3aTECA JRHSHEHHO BAKHLIMH MHOTHE
BONIPOCH], CBA3AHHLIE C 3THMH 00BeKTAMHA H npomneccaMmu. Ha-
opumMep: Ha KaKo# BhIcoTe paKera JOCTHTHET NepBoi KocMHTe-
CKOM CKOPOCTH M BRIEZET HA OPBATY COYTHHKA 3eMIIN; 10 KakoH
OpeReaLHON TeMOepaTyphl Harpeerca ee obonoura? Kaxoit Mo-
WeT ONTh MAKCHMANLHAA HAMPYSKA HA JKEJIeSHOAOPORHEIM
MOCT, ipH KOoTOpOil He 6yJeT ONPOMCXOAHTH €ro paspymeHHe?
Kaxum 6yzeT ypoBeHE BOAN B BOJOXPAHHJIHIIE B TEX DOTOAHBIX
YCIOBAAX, KOTODHE NPDeaCcKA3HIBAIT MeTeopoaora? He BriMper
JIH fAHBAS OOOVAALNNA JXHBOTHRIX Yepes CTo JeT?

Ha 3TH BOIPOCH KeJATEAbHO IOJYIATH OTBETH TeOpeTHYeC-
KHM NYTEM, IOCKOJILKY 3KCIePUMEeHETAALHENIL OYThL Anlo HEBO3-
MOKeH, Jabo BO3MOXKEeH, HO onaced. HanpumMep, npu nmeperpyske
MOCTA MOJRHO €10 PASPYILATE, IPH NeperpeBe KOPIyca PAKETLI e
MOACHO C/KETb; 2 DKCIEPHMEHTAIBHO IPOBEPUTD, UTO OYAET C 10~
nyaanueii JKABOTHRIX Yepe3 CTO JieT, HeBOoSMOKHEO. B mogobERIX
CHTYAIMAX HA IOMOHIbL YeJIOBEKY NPHMXOZAT MATEMATHYECKOe
MOJENHPOBAHNE B BHIINCARTENALHEI! dKCIIePHMEHT.

9Tans MATOMATHIOCKOIO MORSIHDOBAHEA HA KOMILIOTEDE

B MaTeMaTHyecKO MOAEIH HCIONbAYIOTCA KOJMAISCTBEHHELE
(YBCAOBLIE) XAPAKTEPHCTHKY o0bekTa. HanpuMep, B MaTeMATH-
JecKoiil MOe/IN IIOJIeTA PAKETHI YINTHIBAIOTCA MACCA ¥ CKOPOCTE
PAaKeTHl, CHJla TATH JBATATEJEH, COOPOTHBICHAE ATMOChEPHOTO
BO3AYXA, TEILIOEMKOCTL OCHIMEKH PAKEeTHl, BpeMsA II0JIETA, BRICO-
TA pPAKEThI HAA OOBEPXHOCTHI0 3eMJIM, IJIOTHOCTE ATMochepH.
Bce aTH BeIHUMHB CBASKIBAIOTCHA MexXy coboil gepe3 ypasHe-
HH#, orpaskaomue GUIHIecKe 3aK0HE ABHMKeHAA TeJ1a B BO3-
OymHoH cpene, HAFPEBAHASA TeJa B mponecce Tpeaua. Hs atux
YPABHEHHIi, 3HaA OHH BeJIMYAHL] — HCXOAHBIE JAHHLIE, MOMSHO
BEYHCINTE APYIHEe BENHYHHE — pe3yAbTaTH. Hanpawmep, 3nasa
MACCY PAKETHL, CHAY TAMM ABHTATENEH, CKOPOCTh CTODaHHA TOI-
JmBa, KoaddDUOUEHT TPEHAA BO3AYXA O KOPIYC, MOMXHO BEIYHC-
JHUTh, KAK0 6¥IeT BEICOTA M CKOPOCTE PAKETHI B JAHHEI MOMeHT
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BPEMEHH, 4 TAKIKE TEMIEPATYpA OOIMIMBKH paKkeTH. YacTo Takue
pacueTh! GHBAET TPYAHO OCYIIECTBHTE BPYIHYIO, M TOTAA HCHOJNb-
BYIOTCA KOMOBIOTEPHBIE METOALI PEIICHUA SAMATH.

IloBTOPHMM OHpeAeneEua NOHATHIH, KOTOphie GBLIM BBEACHEI
B§ 9.

Peannaosaﬂnaa HA KOMIBIOTEDE MATEMATHIECKAA
MOJ€JIb HABLIBACTCS KOMIBIOTePHOH

o MaTeMaTHuecKoi MOeNbio, A IPpOBEAeHNE
PACTIETOB ¢ HOMOIIBLI0 KOMOLIOTePHOM MOEaN
€ OeJIBKD IpOTHO3SHAPOBAHHA OOBEICHHUA
Monennpyeuoi'{ CHCTEMBEI HA3BIBAETCHA

BRITHCAHTEJHHBIM SECIIEDHMEHTOM .

TaxkaM 06pa3cM, 9TATH KOMIOBIOTEPHOI0 MATEMATHYECKOrO
MOAeJHPOBAHNA CHEeAVIOIIHE:

1) BRI ieSIeHAEe KOJHIECCTBEHHBIX XAPAKTePHCTHK MOJeIHDY-
€MOil CHCTEME], CYIMECTBEHHEIX AJIS PeIaeMoil 3agauu;

2) monyueHENe MATEMATHYECKHX CooTHOImmeHHH (dopmya,
YpaBHeHHIt, CHCTeM YpaBHeHUA H Op.), CBA3HBAIOINNX 5TH
XOPAKTEPACTAKH;

3) onpeaenenne cuocoba permeHnd NOJIYICHHOH MaTeMaTH-
YecKOH 3aJa91 H PeANIN3AIlAA €€ HA KOMOBIOTEpE ¢ IOMO-
LK MPUKJIAAHLIX OPOTPAMMHRBIX CPEACTE HIH HA A3BIKAX
OpOTpAMMHPOBAHNSA;

4) penieEHMe MOCTABJICHHOH 3a88YH NYyTeM OPOBEeAEHUA BEI-
YUCAUTENHHOIO DKCOEPAMEHTA.

B pesyavmame 8biYUCAUMEADHOZO IKCNEPUMEHME MONCHO
ROAYYUMS RPo2HO3 nogedenun uccredyemoil cucmemvl,; 8bic-
HumMb 80NPOC 0 MOM, KAK UIMEHeHLe OFHUX XaPAKMePUCMUK
cucmeMbi OmMpa3umcs Ha dpyzux.

OaAUM U8 BHAOB OPUKJIAXHKMX OPOTPAMMHEBIX CPEACTB, IPH-
TOAHBIX A8 PEATH3ANHH MaTeMaTHYecKol MOAeIH HA KOMIObIO-
Tepe, ABNAKTCA TaOIATHEIE OPOIECCOPEL.

IIpuMep MATEMATHYECKOrN0 MOASIAPOBAHNAA B JICKTPOHHLIX
Tabaumax

Yame Beero sAeKTpOHHBIE TAGANOE UCOOML3YIOTCH B 3878~
YAX TAKOrO THOA, KOTOPHIE OBJIH pACCMOTPEHB! B IPeABIAVIINX
naparpadax: AMA ODOJIYYEHHS PACYETHBLIX BeAoMocCTeli, cMer,
CIPABOK, CIHCKOR, T. €. B 00JIaCTH JenonponseoacTea. OaEaKo
3JEKTPOHHEIC TAGIHOBR MOTYT OKASAThECA NOJE3HHIMH H ANA
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HAYYHHX medel. C X MOMOMIBLIO MOSKHO CTPOHTH KOMIIBIOTED-
HEle MaTeMaTHYeCKUe MOJXENIH, MPOBOAUTE BHIUHCAHTENLHEIE
9KCIIePHMEHTHI. PaceMOTPEM IpUMep TAKOrO BHYUCIHTETLHO-
ro KCIepHMeHTA.,

VaeHBI¢ YCTAHOBEUIH, 9TO OPHPOCT KAKOrO-IM00 BHAA JKH-
BHIX OPrAHHIMOB 38 CUET POXXAAeMOCTH IPAMO NPONOPOHOHA-
JIeH X KOJHYECTBY, 8 YORUIL 38 CUeT CMEPTHOCTH MOPAMO
NPONOPUKOHANEHA KBAAPATY HX KOJIUYECTEA. DTOT 3AKOH H3BEC-
TEeH OO/ HA3BAHHEM 3aX0OHAG M aarsmyca,

IIycTe B oAHOM XO3AHCTRBe COOMPAIOTCS PASBOAMTE KAPIIOB,
IIpesxae yeM 3aNyCKATE MAaNLKOB B NPYA, PEIDHAH IPOBECTH
pacuerH. Cornacno sakoHy MansTyca, H3MeHeHHE uneaa peid 38
OJHH TOoJ BHYHCJAETCA 00 hopMye

AN = kN - gN°.

3aecs N — upcio KApIoB B Hauaje roja, 2 — KosdpdHoHeHT
OpPHPOCTa, § — KO3 (HOHUIEeHT CMePTHOCTH, JKCIePHMeHTAILHO
YCTaHOBJIEHO, YTO AJIA AAHHOTO BHAA PHIO (KapnH) ¥ B JAHHHX
yeaoBHaAX (COCTOAHHE BOAOEMA, HAMAYHEe KopMma) k=1,
g = 0,001.

Ecsn nepBoEAYaNRHO B DY/ 3anynieHo N pPu0, TO 13 3aK0-
HA cHeAyeT, YTO KOJUYSCTBO KapIIOB uepes rog, byaer Takum:

Ny = No+ (kNo - gN2).
Yepea apa roaa:
N2 =Ny+ (kN - gN}?)

B T. A. Mo)xxHO HaEHCATE 00ITyIo GOPMYIY A1 BHINHACIeHH KO-
JIMYeCTBA PEID B i-M Troxy Oocje HX 3aIycKa:

N;=N,_;+ (&N ~qN2)ymaai=1,2,3,...

9ta GopMyIa ABAAETCH MATEMATAYECKOR MOAENIBIO IPOOEecca
Pa3MEOXKeHNA PO B BoAoeMe,

3aoMHUM SJeRTPOHAYIO TAGIHITY LA OIPOBEACHHAA IO YTOH
dopmyne pacueTa prRIBHOTO «IOTOJIOBLA» B IPYAY B TeUeHHE He-
CKOJLKUX JeT — Tadj. 4.13.

He mHago aymate, 4To BCIO TAGANY OPHXOAUTCA BEOLATD IO~
CHMBOJBHO ¢ KAABHATYPH. CTpoKH, HAYAHAA ¢ 7-i, (popMBpy-
I0TCH IIYTEeM KOOUPOBAHUA IpeARiAyuLeil crpoku. IIpu aToM oT-
HOCHTeJIBHEIe 8/Ipeca H3MEeHAIOTCA ABTOMATHYECKH,

J1a nonyyeHnA pesyABTATOR AOCTATOYHO 3AHECTH B AYEHKY
F1 neppoHavanbHOS YHCIO PHIG.
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Tatnmna 4,13, Pacaer aacka pwid B OPYOY ¢ HHTEPRAJNIOM B I'OX
B C D E F

1 k= |1 g=|0,001 |N=

2

3 |[Tom Yucao pub

4

5 |1 ' =F1 + $B$ 1*F1-$D§ 1 *F1*F1

6 [=AS+1 =C5 + $B$1*C5—-$DF1*CH*CH

7 |=A6+1 =C6 + $B$1*C6-$D$ 1*C6+C6

8 [=ATH1 =C7+$BS$1*C7T-SDS1*CT*CT

9 |=A8+1 =C8 + $B$1*C8-$D$1*C8*C8

Teneps MOXKEO SKCHEePHMEHTHpOBATL. IIpocaeauM, Kax 3a
10 ner GyAeT MeHATHCA YHCJIO KAPIOB IPH PA3HOM KOJHTICCTEE
NepBOBAYANLHO 3alYIeHHKX PR, BoT HeCKOIBKO TAGANL ¢ pe-
3YALTATAME TAKHX DACYETOB:

9—1303

k=1 g=0,001 N=100 k=1 ¢q=0,001 N=1000
Tox Ymcno pub Tox Yacaoe peib

1 180 1 1000

2 343 2 1000

8 569 3 1000

4 814 4 1000

5 265 b 1000

6 998 6 1000

7 1000 7 1000

8 1000 8 1000

9 1000 9 1000
10 1000 10 1000
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k=1 g=0,001 N=1500 k=1 ¢=0,001 N=2000
Tox Yecao purl Toxn Yucno pat

760

937

096
1000
1000
1000
1000
1000
1000
1000

L-B - RSN R
||| @d]en || -

Lie|leo|e|e|le|e|@|e|e

[y
o
[
(=]

He npasaa nu, yAHBHTeIbHBIe PeayanTaTe? Vi3 npueesen-
HEIX Tabamn cilegyeTr, YTO HeBO3MOMKHO HMeTH B npyay 2000
xapnoos m Goaee. Ecm sasanbHoe Yncio pud Mensme 1000, To
oHO nocTeneHHO Byger pactr no 1000 mrryk u gasee He 6yaeT Me-
HAThCA., Ecam cpasy sanycTtuTs 1000 pei6, To 5T0 KOXHYECTBO
OCTAHEeTCs HeM3MEeHHLIM U B nocaeAyiomue rofnl, Jlaxce ecnv 3a-
nycTeTh cHadYaa 1500 prib, To Yepes rog HX YUCIeHHOCTE B IBA
Pa3a COKpATHTCH, & 3aTeM Bee paHO aociaer ao 1000. Ecan xe
sanycTHTh B opya 2000 prid, TO Yepes roj Bce OHU BHIMPYT.

M3 nosyueHHBIX peayabTaroB pPHOOBOARI MOTYT CHENaTh
OpaKTHYeCKHAE BRIBOALL, [IpuBeneHHRIe BHINIE TAGIHIL! ABTOMA-
THYECKH [OJYIAINCE N0C/e HaMeHeHH 3HAUeHUA BCETO AL B
opuro# Ageiike F1.

g»-8 KopoTko o rnaBHOM
=) P

MaTemMaTHIeCKOH MOZeNbi0 HA3RBAETCA HEGOPMANMOHHAS
MOAeJh 00BeKTA, BHPAXKEAHAA MATeMATHICCKHMH CPEICTBAMA
{bopMynamMu, ypaBHeHHAMU U T. II.).

TabnmyEsi Tponeccop MOXKeT IPAMEHATHCH B KASECTBE HH-
CTPYMEHTA AAA MATEMATHYECKOI0O MOJEeTUPOBAHA,

HNoxygerEyI0 MaTeMATHYECK Y0 MOAE/E MOKHO HCTIOAB30BATE
JNA NPOBEAICHHA BRYHCIHTENRHOIO SKCHEePDHMeHNTa, Brramcmn-
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TeNbHBIN SKCIIEPHMEHT — 5TO PACUETHI ¢ [IOMONUTBLIO KOMIILIOTED-
ROl MaTeMaTHUYeCKO# MOAeNIH ¢ HeJb0 IIPOTHO3A NOBSHOHHA Ka-
KOif-TO CHCTEMBI, ¢ IEeNLI0 BRIACHEHHA BOIPOCA O TOM, KAK H3Me-
HeHHe ONHMX XaPDAKTeDHCTHE CHCTEMEI OTPAYKAETCA HA ADYTHX.

? Bonpocet u 3adaHust

1. YTo TaKoe MaTeMATAYECKAS MOAOIL T

2. Yro Taxoe BLHIYHCINTENLHERH DKCOEPHMERT?

3. IlpoBegmTe BHUACIATEALEE SKCHEDMMEHT B TAln@Ue pacueTa
KONEIeCTBA PEIO B IPYAY, NOCTABAB CASXVIONIYIO Helk: DoA00pars
TaKHe 3HAYEHNA DADAMETPOB k B ¢, HPH KOTOPLIX KONHYECTRO DRI
3a 10 ner Mmo:xer OnITEL HoBegeHo no 2000.

4, K pemrermso npegsigymeit sagaud nobapbre rpadmuecKy oGpa-
GOTKY PesyaBTATOR: TPAPHK HIMeHeHNA YHCIeHHOCTH PRIb ¢ Tege-
HHeM BPpeMEeHH.

UMuTaLMOHHbIe

§ 24 | mopenu
B 3NIeKTPOHHBLIX Tabnuuax

OcnosHbie membt napazpaga:
W ¥Mo MaKoe UMIUMAUUOHHAR MODeRb,
B pUMEP UMUMAUUOHHO20 MOJeRUDOBARUR 8 IREKMPOH-
Hbix Mmabauuax,

Y10 TaKoe EMHTANRKONHAN MOJEAb

B npeasaymem naparpade BH NOSHAKOMHANCE ¢ IPHMEpOM
peann3auyuy B 3JeKTPOHHERIX TafIHIax MaTeMATHYeCKOH Moge-
. Cefiuac paccMOTPHM NIPHMEpP Peajii3amuy APYyToro THIIA MO-
AeNH, KOTOpad HABKIBACTCA HMHTAIIHONHOMN MOXeARIO.

06 UMHTAIMOHHEIX MOJeNAaX roBopmiaoch B § 9. BcmoMuum
AGHHOE TAM OLNpEeReIcHHE:

HMHUTALINMOEHA L MONEIh BOCIIPOUSBOAUT
TOBEACHHE CIA0MKHOM CHCTEMB], 3JIEMeHTH KOTopoi

MOTYT BecTH ¢e0A cnyualinumM ofpazom. Haage
ToBOPA, NOBeJeHNe KOTODHIX 3apaHee IPeICKasaTh
HeJAL3A,
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[IpyMep MMETANHOHHOTO MOZCAHPOBAHMA B 3ICKTPOHHOM

Tabmune

Kaxk u B npeanaymes naparpade, npaMep BOIEMEM 13 KJIAC-
ca Mopeneil, OMACKHBAIOINUX IBOJIOIMI) MOMYIAIAMS,

HyeTs HAa ONpeJeNeHHOM NPOCTPAHCTRE CIYYaliHEIM 00pasoM
PACCeIHIOTCH JKHUBEIe OPraHM3ME. B JajdpHemeM OpONCXOAUT
nponece CMeHEB! HOKOJEHHH: B KAKHX-TO MECTAX pPACCeJIeHHA
JKU3HDb COXpAHAETCHA, B KAKAX-TO HCYe3aeT. 3TH OPOLeCCH IPo-
TEKAIOT B COOTBETCTBHH C 3AKOHAMH 3BOJMIOIIAH. BG.KOHH IBOJIO-
IHH B ODHCAHME MOARJIA NPeACTARAAIOTCA B BHAE GOPMANBHBIX
npasun, [Jerv moderuposarnus — NIpocIeaUTh A3MEHEHAA B
PacceNeHHH MXHUEBRX OPraHH3MOR CO CMeHOM ICKONeHHA.

CHayanla paccMOTPHM NpocTefimmil BADMAHT 3a4a9H: MUSI-
HEeHHOE HPOCTPAHCTBO OJHOMEPHOS. OTO 3HAYHT, JXHEHIE Opra-
HHA3MHB pacceJdAOTCA BAOJIb THHHHA . BYJ[BM CYATATE XXH3HEHHOES
IOpPOCTPAHCTBO OI'PAHHYEHHLIM, T. €. PACCMOTPHM OTpPe30K. OT-
Pe3soK pPa3ieIAeTcA HA AYeKHA, B OPeAelaX KajKAoil n3 KOToOpRX
MOEeT NOCeHTHCA OJHH OPraHu3M, JIOTOBOPMMCSH, UTO CAMEIe
KpaitHHe gyedKH He sacenaiorca. OHH ONpPeReNANT IPAaHUNY
JKM3HEEHHOrO IPOCTPAHCTRA.

Ha puc. 4.3 noxazaHo IePBOHAYANBLHOE PACCEICHHE OPrAHKS-
MOB HA IoJie, cocToAmeM B3 20 ageek. OpramnaMel TOCEJIAIHCH
B A4eiikax c HoMepaMHu 5§, 8 m 12, fgeiixu 1 1 20 Bceraa AoAXKHK
OHKTH OYCTHEIMH,

HEEE BN EEE EEEEEEEE

1 2 3 4 5 6 7 8 9 101) 12 13 14 15 16 17 18 19 20

Puc. 4.3. ITeppoRagansa0e PACCEICHAC OPrAHEAIMOB

Teneprs chopMynupyeM 3aKOHBI BONIOEWH. B caeayoomeM
HOKOJICHMH B NyCTOH AIeiike KH3HL MOXKET JHOO MOABMTLCA,
au6o HeT, B saceneHHON AYeHKe JKU3HD MOXKeT JTHO0 COXPAHNTE-
cf1, n1ubo negesnyTs. Ha cocTogEAE AaHHOH S9eKH BIHAIOT e
Onmumafimme cocefH: JBa COCeAa CJIeBA M ABA COCela CNpAaBAa.
Ecau auefika Gnina saceseHa M YHCIO JKABLIX cOceAed He mpe-
BHIIIAET ABYX, TO B CAEAYIOIIEM IOKOJeHHMH B HToll Ayelike
JHEM3HL COXPAHHUTCA, HHAYE YKH3HL HeuesHer (morubaer oT ne-
peHacesieHHA). Ecan B sueiiie :xusHM He 6B1710, HO cpean ee co-
cefeit ecThk 1, 2 wan 3 ;KEBBIE AYEHKH, TO B CJIAVIOIMEM HOK0OJIe-
HUM B 2TOH gdelike DOABHATCA XH3HL, B NIPOTHRHOM CclayuHae
AgeHKA OCTAHETCA DIYCTOl.
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CaegyeT yIATHIBATD, 9TO ¥ A9eeK, PACIIONOKERHEX V Kpad,
YHCAO coceeil MeRbIIIe ApYruX. ¥ aueiikn gomep 2 cocenn: 1, 3
u 4. Ho avefixa 1 pcerga nycraa. ¥ aveiixn noMep 3 13 yeTHIipex
cocefell 3XKHBKIMH MOTYT OLITEL He Goanine Tpex (2, 4, §). Axano-
rAEYHAadA CHTYAlHud ¥ KPANHHX DTPABRIX AUeeK,

To, 4T0 CKa3aHO BEillle, €CTh MOAESALHOE ONHCAHAE IPOIecca
SBOJIOLHNH MOOyAdunua. PopManusyeM 3T0 onucaHde. Pacnpe-
JellcHAE JKHBBEIX OPUAaHH3MOB IO AdeilRamM 6yaeM KOAWPOBATH
1OCJIENOBATENNPHOCTRIO B3 HyJAeH u egaaun. Hoas o6oznauser
nycTyio aueiiry, eauuuna — »xusywo. Hanpamep, paccenerne,
oToGpaKedHOe HA PHC. 4.3, KOAUpYeTCH CASAYIONTHM 00pa3oM:

00001001000100000000

Homep aveiikn ofozHauynM i, A ABOHYHOE YHCIO, COOTBET-
CTBYIOINee 3Tol fAuelike B TEeKyIIeM NIOKOJEHHH, 0G03HAYIHM
R(n). B paccmaTpaBaemom npamepe R(5) = R(8) = R(12)=1. Bce
OCTAJILHEIE SHAYCHUS AYeeK PABHBI HYJIIO.

3BAYeHNA KoAga B n-# Aueiike AJMA CAeLVIOMIEr0 NOKOJMCHHEA
6yaem oboznauaTs S(n). BEUMaTeLEC IPOaEATH3APOBAE cthop-
MYyJHEPOBAHHEIE BRIl IPABHIIA 9BOJIOIHH, TIPHXOAHM K CIeRY-
1omeii popmyne:

Ecnn
1<R(n-2)+R(n ~-1)+R(n)+ R(n+ 1)+ R(n + 2) < 3,
70 S(n)= 1, naaue S(n)=0.

971a popMyna paloraer Ana sHaveHmit n ot 3 go 18. Beerga:
S(1) = S(20) = 0. Ina saqeex c aomepamu 2 u 19 B JaHHOH CyMMe
HYKHO y6pars 0o ogHoMy caargeMondy. Ho MOXKHO DOCTYOIHTE
HEaYe, YTOOE OCTABATH CHPABEZNHBOH KaHHYIO dopMyIy Ana
BCeX AYeeK MHSHEHHOTO MpoCcTpPAHCTBA. JNA 3TOTO K OTpesKy
RobGaBuM 00 ofHOM GuKTHBHOM Aueiike copara ® caesa. IX HO-
Mepa GyAyT, cooTBeTcTBeRHO, 0 i 21. B 5TUX AvelikaX, KAK K B
ayeitrax 1 u 20, ecerga 6yayT XpaEEThECA BYJIH. Torna Hanvucan-
HYI1I0 opMyNy MOXHO IPHUMEHATH A4 i ot 2 go 19.

Hrak, Mmogens nocTpoeHa B popManuizorasa, OpEAKO HMHA-
TAIIMOHHON MOAENLIO 0HA CTAHET TOJNBKO B Pe3YJALTATE Dealn-
BAIMH ¢ NMOMOIILI0 KAKOr0-TO IPOTPAMMHOTC KOMOBIOTEPHOTO
cpeacTBa. B kawecTBe TAKOrO CpeACTBA BhIGepeM TaGIHMIHBIH
opoOeccop.

Mozenno KH3HeHHOI0 OPOCTPaHCTBA GYaeT CTPOKA 3JeK-
TporHECH TAbmAnL. [leppag cTPOKA — DepBOe DOKOJEEHE, BTO-
pad CTpoKa — BTOpPOe IIOKOJIeHHe U T. A. Toraa HOMepa Adeek
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6yayT uAeHTHOHUHMPOBATECA HUMeHAMM CTONOHOB TAGIHIIEL.
Agedixa 0 — cronben A, auelixa 1 — cronGen B 1 T. A., Aueiixa
21 — cronben V.

B nmepeoii ¢cTpoKe BEICTABHM efHHHALNL B A9eiiKax, 3aceeH-
HHIX B [IePBOM NOKoJieHMH. ITo Gymyr sweiixm F1, 11, M1.
BHAYSHUSA HE3aLOJHeHHAIX AYeeK IO VMOJIAHAN OPHAPABHHA-
BAIOTCA K HYJIIO,

Teneps B A4eiiKy BTOPOM CTPOKM HYIKHO 3aITHCATH HOPMYJIBI.
CrenaTsb aT0 RoCTATOYHO 0guH pas. Hanpumep, B aueliky C2 aa-
HECTH caenyomyo QopMynay:

=ECJIH(M(A1+B1+C1+D1+E1>=1;
Al1+B14C1+D1+E1<=3);1;0)

Janee, CKOTUPOBAB 3TY GOPMYIY BO BCe OCTAJILHEE A9eiikn
BTOpOH cTporK ¢ D2 no T2, MoJy4YuM KAPTHHY pacrnpefeieHHs
JKHEBLX OPraHHA3MOB BO BTOPOM INOKOJIeHHAH.

Jrofel MOXYINTh TPEThe NOKOJIEHHS, AOCTATOYHO CKOIHPO-
BaTh BTOpPYIO cTpory (6aox C2:T2) B Tperbio CTpoKRYy (60K
C3:T3). Tak MOXKHO NPOACJIEATE CKOJIBKO YTORAHO.

Ha puc. 4.4 nokasagLl pesyabTATH MMATANAOHEHOTO MOJEIH-
POBAHTA NPOLECCA HBOIIOUHUHA HCXOLHOND PACCEJIeHUS JKMBBIX
OpPragnzMoOB BIIOTE A0 10-ro mokonennda. Bee ogeHs HAMMAAHO.
O6paTHTe EHAMAHHE, KAK JPAMATAYTHO PAZBHBAIACE cOORITHA!

ABCDEFGHI J KLMNOPQRSTUYV

1 fJ‘ 1 1 1

2 otitititiiilrajalalaftlojoloolo
3 2 /2 10 jojojoooo|ofojof3rialolo]o
4 alalalajojolojofojolalaiaiaialtinlo
5 1jojoilaitioomiainiojojojofotly
6 1ttt filiiionfy

7 10jojofojololofojojojofojoloo]o
8 ¥ 22ojojojojojojojolololofotialn
9 11it1jajojojojofolojojojrftlailia
10 1ooolrhfalololojofgltitiojolofn

Prc, 4.4, HMuTAnMA B 5JIeKTPOHHON TaG/auIe BEOAIONHH AeCATH
TOKOMeHUH NONYAALMHA HBRX ODraHHu3M0B
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B mecToM DOKOJEHHH HACTYHHIO COCTOAHHE IepeHacene-
HuA. B peayneTaTe B CeALMOM IMOKOJEHHM BRIMEDJIH BCEe OpTa-
HH3MBI, KpoMe kpaitaux. Ux cnacao epobognoe mpoCTPAHCTEO
ciIeBa u cupasa. OT HAX OONINA HOBAR BOJHA H3HHE]
PacemoTpeRREasa 3agada SABIAETCA
| VIDPOIIEHHKM {OAHOMEDHEIM) BADHAH-
3 ToM H3BecTHOR Mogenm Ix. Komyssa,
KOTOpas Hasmpeaerca «JHusess. B
— —p— sTOM MOAENAM SBOMIOLMS NONYJIANKH
' : JKHUBHIX OPraHE3MOB IIDOHACXONUT B
[ . AEYMEDHOM IOpOCTPAHCTBe. PaccMar-
pEBaeTCH NpAMOYTOJbHAA OOA8CTH,
pasgeneHHAd HAa KBAADATHEIE AUedKH,
Torga vy kaxxpgoil pHyTpeHHell gvelikm mmeeTcsa 8 cocepeil,
Cyanfa RHA3EM B auefiKe TAKIKe 3ABACHT OT COCTOAHHAA COCEJ-
HEX kxerok. Ho Temepr ODpaBEJia SBOJIONHH TAKHE: €CJIH
KJeTKa JXKBad H B ee OKPY:ReHHH 6oee Tpex JKHUBBIX KJIETOK,
TO OHA Norudaer OT NepeHACENIEHMA; €C/IM e MUBHX cocemeil
MeHbIIe ABYX, TO OHA IOrHGaeT OT OAEHOYECTBA. B mycToil
KJeTKe B CAEAYIOMEM HOKOJEHAN 3ap0KIAeTCHA JKH3Hb, eClIn
¥ Hee ecTh POBHO TPH XXHBHIX cOceia.

ITonpobyitTe caMoCTOATEIHHO TOXYYATE HMHTATTHOHHYIO MO~
HeJik ANA 3TOM 38 389M B cpege saeKTporEoi Tabauun. ITocaexo-
BATENBHOCTL JeiicTBHEE Gyger aAHANOTHYHOU PACCMOTPEHHOH B
npamepe. [To-npexHeMy ANA Depexofa K HOBOMY IIOKOJCHWID
HYXHO HCNOJL30BATE MeTOA KONMPOBAHHA JuanazoHa, Ho
TOALKO TeAEePS NPHAETCA KONAPORATE HE JIHHEHHEINA AHATIA30H,
8 NPAMOYTOXLHBIH.

Kopotxo o rnasHom

PaccMOTpeHEAA MMHTAIHOHHAH MOJENb SBOMIOIHOHHOTO
THIIA MOSBOJAET NPOCAEIUTEH 38 U3SMeHeHHUAMH B DaccejeHHH
JKEMBLIX OPraHH3MOB CO CMEHOH MOKOJeHuH.

VaoGcTRO NpHMeHeHHSA 3MEKTPOHHEOH Tabamnw Ansa mMHATA-
I MOHEHOrO MOAENHPOBAHNS 3AKAIOUAETCA B HPOCTOTE PeaNH3a-
OHE BHYHCAHTEILHOTO AJIMOPHTMA B HATVISIHOCTH NPeACTABIe-
HHMA pesyIbTATOB.
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CP3HAM, MAKC, MAH
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Cucrema
OCHOBHbIX NMOHATUN

PACYETOB

rnaBbl 4

OG6GpaboTka gaHHbiIX B 3T

TabGnuuwHbiit npoueccop
MO annA paboThl C INEKTPOHHBIMK TabnulaMu

PexUMb OroBpaeHine sHadeHuin
1 oroGpaxkeHus
OroGpamenne opuyn
| Nepecuer || Cusmeremenm aHaueHi onepanaocs
chopmyn OPMYNa MIHOBEHHO NEPECHHTLIBABTCH
MpuHumn Couinkn Ha AHeHN B hopMynax
=  OTHOCMTENbHOMI ONPEaeNEHE! OTHOCHTANRLHO
agpecaumm MECTOPacNoNOKeHUN opMy b
flenosas BO3MOXHOCTE NOCTPOSHUA
- Awnarpamm ¥ rpacguroe
rpaq)m‘a no TaGNHLIM AaHHLIM
KomaHabd Konuposanue ¢parMeHTos;
=1 MaHMNYNUPOBAHUSA YAANEHNe CTPOK M CTONGLI0B;
ANANAOHAMM COPTMPOBKA CTPOK RO CTONGLY
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? Bonpocsi u 3adarus

1. Tae ncoonssyerca MeTOd MMHETANMOHEOID MOJEIHPOBAHAA T

2. B yem oTAMYHE 3BOMONKOEHRON 38/189H, PeMIABMeiica MeTOOOM Ma-
TeMATHYECKOIO MOAeNHpOBaHUA B § 23, 0T 3ajgaqn, pemapmeiica
B JaHHEOM Naparpade MeTOg0M MMHTAITHORHOIO MOAEHPOBAaHAA 7

8. IlpoBennATe BRYACANTENLHEB SKCOCPHMERT Ha TMHeHHON MMHATA-
OHOHHON MoaenH ANA pa3TMIEMX BAPHAHTOB MCXOAHOTO paccese-
HIA QPraHEN3MoB. a) BoaMoaHO JIH TAKOE paccelleHHe, IpPH KOTO-
POM BCe OPraHEHaME B KOHOE KOHNoB BMpyT? 6) He Beper i1t a0~
foe pacceneHMe B KOHEYHOM HTOT® K OfmHOll B TOM :Re
IOCAEAOBATESFHOCTH NoKoNeHN#? B) Uro MeHAeTCS ¢ H3MEHEeHH-
€M pa3Mepa KHZHEHHOrO NPOCTPAHCTRAT

4%, Ilocrpolire B B3NEKTPORHBIX TAGAMNAX ZABYMEDHYI0 MOAENb
«Kuzake. IIpoBeanTe BRITHCIATEALEB] SKCIEDHMEHT C PA3HEI-
MH BAPHAHTAMH DEPBOHAYANLHOTO PACCENEeHUA OPTaEH3MOB.

5*. Pemasa mpeapaymyo sazagy, noipobyiiTe HaiiTH Takne DepBoEA-
YaNLHBEIE PACCeIeOHRA, KOTOpHIe: 4) oipedeHE! HA rubenb; 6) He Me-
HAIOTCA ¢O cMeHOM nokonennii; B) BEAYT K DepHOANILCKON cCMeHe
MOETOPAIOMINXCA KOHGHrypanuil pacceenns.

UeMy Bbl AOMKHBI HAYYUTLCA,
M3yuue rnapy 4

OcpBonTh 0ARH A3 TAGIAIHEIX OIPONECCOPOB.

BxoauTs B mporpaMmy, OTKEpPHBATE (haiin ¢ roToBo# 3MeKTPOH-
Hoii rabaueit (3T), coxpasaTs DT, BEIXOAHTE H3 OPOrPAMMEIL.

Menars peskHME oTOOpaXKenus nrdopMmanuu B OT,

PeaakTapoBaTh copepmumoe saeex IOT.

BroauTs B AYCHKH TAGAHIEI TEKCTRL, THCIA, GOPMYJIIBI.

BrIinonHATE OCHOBHEIE OnepalMM ¢ AHanasounamn 9T: koon-
poBaHEE, YIAICHHS, BCTABKY, COPTHDOBEY.

IToayuaTh AUATPAMMEI ¢ BOMOINLI? rpaduaeckux cpencrs TI1.

Cospapars OT Ona HecAOXKHHX TAGIMYHEX DACUETOR,
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YnpasneHue U anroputmer
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3aechb Bbl y3HaeTe

* YTO W3yJaer Hayka kubepHeTHKa

+ YTO TAKOG ANrOPUTM YNpaBneHua

« KaKxiue SuiBalor anropuTMbl ¥ Kak OHY ONMCBIBAIOTCAH
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YnpaBneHue
§ 25 | v knbepHeTuka

OcHoaHbie meMbi napazpaga:

B BO3HUKHOBEHUE KUbepReMUKY;
B ¥mMo makoe ynpasnexue;
B ARZOPUMM YNPABAEHUA.

Brl yke SHAKOMEI ¢ HEKOTOPLIMH ODJIACTAMM HCTIONLIOBAHUA
KOMOLIOTEPOB., 3HaeTe, UYTO ¢ MOMOIIBIO KOMIIBIOTEPA MOMKHO IIe-
YaTaTh KHUTH, BLINOJHATL YEPTEXKH M PHCYHKH; GRIcTpO mepeaa-
BaTh NHGOPMAIXIO HA GOMBINNE PACCTOAHHA, CO3AABATH KOMILI)-
TepHbIE CIPABOTHHKM HA MIOGYI0 TeMYy; IPOH3BOAWTH DACUETHI,
CymecTByerT enie OAHO BaXKHOE NPUJIOKeHHe KOMIBIOTEPHONR Tex-
HMKM — MCTIONBIOBAHNE KOMIBIOTEPOB A YIPABICHINA.

BoaprkBOBeHHe KEOePHOTHKH

B 1948 roay B CIIIA m EBpone BHINJIa KHHTra AMePHKaH-
cxoro matematnka HopOepra Bumepa «KufepHeTuka, HIHN
yIOpaBJjieHNe U CBA3h B JKXMBOTHOM M MAIIH-
He», ITa KHATA IPOBO3MAACHIIA POXKICHHAL
HOBOI HAYKHM — KHOepPHEeTHKH.

He cayqaitao Bpemsa mosBIeHEAA 2TOTO HA-
VYHOTO HAOPABJICHUA COBIAJIO C CO3AAHEEM
oepeux 9BM, H, Bauep (puc. §5.1) npeasn-
Aed, YTO ucnoassosanne SBM pns ynpasie-
HHUA CTAHET OJHHAM U3 BAMHEHIOAX X IpH-
JA0MEHNH, a ANA 2TOro morpebyercs raybo-
KHH  TeopeTHuecku#i amann3 caMoro
npolecch YOPABICHNAS, JTOMY H IOCBAINEHA Puc. 5.1
Hayka KHGepHeTHKAa, Hopﬁep;' ﬁuaep

Y10 TaAKOe yIpPaBACHHE

Yupapienne eCTh NEJCHATIPABJICHAOE
BO3JeiicTEHe OJHMX O6BEKTOB,

KOTOpbIe ABASIOTCS yIPABISIOM[AMHE,
HA ApPyrEe 00heKTH — YIpaBlgcMbIe.

IIpocreitinaa cuTyanusa — ABa 00beKTa: OMH — YIPABIAI-
muii, BTopoil — ynpasagemulii. Hanpumep: YelopeK H TeJeBH-
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30D, XO3AHH U c0GaKa, cBeTodOP H ABTOMOOKIE. B rieproM mpu-
OMMXeHNN B3aUMOACHCTBHAS MY TAKMMH 00BbeKTAMI MOMHO
OIHMCATE CXeMoH, uaofpaxkenHoil Ha puc. 5.2,

YIIPABIRIOWINAN Ynpasnaowee ! yrIPABNAEMbIi
obwexT BO3neiCcTare obbexr

Prec. 5.2. Cxema cAcTeME ynpaenesna Ges o6paTHOH cBAsK

B npuBefieHHBIX IPAMEPAX YIPABJIAIOIIEe BO3AEHACTEHE IIPOM3-
BOZUTCA B PASHBIX (GOPMAX! TeJOBEK HAXHMALT KHONKY HIIH MO~
BOpAdHBAET PYYKY YVIDPABJIEHHA TeJeBM30DOM; XO3AMH I'0JIOCOM
OofgaeT KOMaHEy cofake; cCBeTodOD PASHEIMA OBETAME YODABIACT
ABIMeHNEM aBTOMOOMeH H menexonos HA DePEKPECTHE.

C KubGepHeTHYECKOW TOYKH 3PEHHA
BCE BADHAHTH YIPABAAIOINX BO3AeACTBIIA

CJIeAyeT PACCMATDPHBATD KGK YRPASARIOUYIO
uHpopMayuIo, nepedasaemyio 8 Gopme xomand.

B npumepe ¢ TEIEeBH30OPOM Yepes IyJIbT YIOPABJICHHAA Iepeaa-
JOTCH KOMAHZEI CAEOVIONMIEro THOA: «BKIIUHTE/BHKIIOUHTES,
+IePeKJIIOYHTE KAHANY, «VBeJIUNIHTh/YMEeHBIIHTEL I'POMKOCTDS,
Xo3auH mepegaer cofake KoManALl roaocoMm: «Cumetnls, «Jle-
saTel», «Baarnls. CeeroBnie curaans ceeTodopa modep Boc-
OPUHEMAET KAK KOMAHAR KDACHLIA — ¢CTOATBS, HEJITHIA —
«IPUTOTOBUTLCA * , 3€JICHBIN — 4eXaThs.

AJropuTM YHpPABIACHHS

B maEHOM BHIOE CHpefeJeHUN CKA3aHO, YTO YOpPaBJeHNe
eCTh HeJIeHANIPABJIEHHBIH [Iponece, T. €. KOMAHALI OTAAIOTCA HE
crydaiiasiM 06pasoM, a ¢ BIIOJHE OOpeAe/ieHHoi neasio, B opo-
creiinieM ¢yuae Heb MOMET OBRITE JOCTHIHYTA NIOCHTE BHINIOJIHE-
HAA 0gHOH KoMaHAH. Jna xocTHxeHRs 0oJee cAoKHON memHn
OnIBaeT HEOOXOANMO BRIIOJHHTL OCJAEA0BATEIHHOCTL (CEPHIO)
KOMAHJ.

INocnenopaTeALHOCTE KOMAH], IO YIPABICHHIO
06 BEKTOM, BHIOJHEHAE KOTOPO IPABOHT

K AOCTHME€HHAIO 3apaHee OOCTABJMCHHOMN e ,
HA3EIBACTCHA AMTOPHTMOM YHOPABJICHHA.
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B TaxoM canyuae 00BeKT yopasaeHHA MOYKHO HAZBATE HCITOJI-
BHTeJOM YRPABAAIOMIErO AAropHTMA. 3HAYNT, B IPHBeAeHHBIX
BhIIIIE MPUMePax TeIeBN30p, cofaka, ABTOMOOHIIL ABIAIOTCA -
DOMHUATEIAMH YIPABIAOIHX ANMOPUTMOB, HAOPABACHHBIX HA
BOOJHEe KOHKPEeTHRIE OEH (HANTH RMHTEPecyIomylo mepegady,
BHIIOJHHTEL ONpPefe/eHHOe 3aNaHMe XO3AWHA, GJaronOJyIHO
IpOEXATH NEPeKPecTOK).

C TOYKH 3peHNa KuGepHeTHKH B3aHMMOAEHCTBHE MeXAY
YOpaBIAIOIIAM H YIPABIAEMEBM 00BLeKTAMHE PACCMATPHBACTCH
KAk uHQopmayuonnsiit npoyece. C aToil DozunAn oKazaoCh,
9TO CAMBIE padHOOOpasHHe NpoIeccH YOpaBAeHHA B IPHPOAE,
TEeXHHAKE, 00IIeCTBE NPOMCKOIAT CXOAHKM 00pa3oM, IOFIHHA-
IOTCA OJHHM H TeM e OPHHILAIIAM.

a KopoTtxo o rnaBHom

KnfepaeTnka — Hayka of o0mux cpoiicTBax npoueccos
VIOPABJICHHUA B 3KUBEIX H HEJKHMBbIX CACTEMAX.

YopasiaeHUe — 5TO LeJIeHAIIPABIeHHOe BO3AeicTRAE yIpas-
aaomero ofbeKTa HA 06BEKT YOPABICHHUA.

C TouUKH 3peHHA KHOEePDHETHKH YIpaBJIcHAEe NPOACXOANT Y-
TeM NRGOPMANMOHHOTO B3AMMOJeHCTBHA Mexpay o0BeKToM
VOpaBJIeHHA A YOPABIAIOIMHAM 06HEKTOM.

IloceaoBaTEBEOCTD YIPABAAKIONX KOMAH OOPEAEIACTCS
ANTOPHTMOM VIPABJACHHA, 4 MCIIOJHUTENEM JTOTO AJATODHTMA
Apaaerca 00beKT YIIPaBRJIeHu.

? Bonpocst u 3adaxus

1. Kro 6611 ocHOBaTenen kmEfepHernxn? B KaxoM rofy BRIILIA Iep-
Baf KHHATA o KEGepHeTHRe?

2. Y7o Taroe ynpapaeaue?

3. Yro npeacraraser coboi ynpapngiomee BosAeficTREE ¢ TOUKM 3pe-
HEA KuGepHeTHKR?

4. YT0 TaKkoe AJTOPUTM YIIPABJICHHAT

8. Ompepenare, KTO HIPAET POAL YEPABASIOMIETO B KTO (KA YTO) UT-
paeT posb OFBEKTA VIPABIEENA B CAEAYIONNX CACTEMAX! MKOAA,
KJIACC, CAMOJET, CTAS BOJKOB, CTAL0 KODOB.

8. lna cEcTeM ynpaBieAus, BHABNCHHEIX B OpeALIAVIIel 3ajgate,
HA30BATE EEKOTOPEIE KOMaHIABL YOpPARIeHHAA H CHAXKHTE, B KaKoi
dopme oM OTFAIOTCA.
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YnpasrneHue
§ 26 | ¢ obpatHou :
CBA3bLIO

Ocnosubte memur napazpaa:
B Junelinsiii arzopumm,
» 00PaMHAR COR3L;
» Modend ynpasrenus ¢ o0pamuoii c8a3vio;
5 YUKAW U BEMOTCHUR 6 GRZ0PUMMAX,
B CUCTEMDBE € BPOZPAMMHBM YNPACACHULM.

Jiuneinnd asropuT™M

Ecimi BHHMATENBHO 00yMATE PACCMOTPEEHEBIE B IPEALLIYINGM
naparpade DpUMEepH, TO MOMHO IPUHATH K BHIBOAY, YTO CTPOTO
B COCTBETCTBHH CO cXeMoii Ha prc. 5.2 paGoTaeT TOABKOC CHCTEMA
«cBeTodop — ABTOMOOHIN». Crerotdop «He raanas ynpasisger
ABH)KeHMEM MAIMUH, He o0pamas BEHMAHMA HA OGCTAHOBKY HA
nepexpecrre. Bor anroparM paoru ceerodopa:

KPACHBIN-3EJIEHBIA-KEITHIN-KPACHBI -

SEJNEHBIN-XKEJTHIN-KPACHBIN u 1. 4.

Taxo#t anropuTM HASHIBAECTCHA JHHCHHELIM HIA HOCAEHOBA-
TEIABHEEBIM .

O6paTeas ¢BA3E

CoBceM HHAYE IPOTEKAST IPONECe YIPABRNCEH A TeIeBAI0OPOM
nau cobaxolt. IIpexne yeM OTAATE oOUepeAHYIO KOMAHAY, YeJo-
BEK CMOTPHT HA COCTOSHAE 00'bEKTA YOPABNECHHA, HA PE3YILTAT
BHINCJHEeHHA Opeasaymel xoMaHEAR. Ecu 08 He HAOIeN HYXK-
HYIO IepeAavly HA AAHHOM KaHAJNe, TO OH MEPEKNIOUYNT TeJICBR-
30D HA CAEAYIOINAI KAHAJ; €CJIA cofaKA He BHINOJIHANA KOMAHAY
«JIeIKATH!», XOBAMH HOBTOPHT 3TV KOMAHIY.

H3 3THX IpHEMEpOB MOMHO CJIeJIATEh BBIBOJ, YTO YIIPABISHHE
OpoucxoauT adbeKTHBASE, ECAHN YIPABIAIOINHN He TONBKO OT-
OaeT KOMAHARL, T. €. paboTaeT HPAMAA CBA3E, HO U MPUHHMAET
uadopManuio or ofBeKTa YIPABJISHUA O €0 COCTOAHNH. JTOT
nponecce HasslBaeTca oGpATHON CBA3ZLIO.

OGparnaa cBa3s — 3Te Npouecc Nepegauy
HAEGOPMALIMA O COCTOAHRAN 00 BEKTA YOPABICHRA

YOpaBIAOINENMY OfLeKTY.
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Mopems ynpasieans ¢ ofparnoil cBA3LI0

Yopasnermio ¢ ofpaTHOR CEA3BI0 COOTBETCTBYET CXeMa,
usofpaKeHHad Ha pHEC. 5.3.

YIIPABAISIOLLIMA Ypasnsowee | yrpagnsEmbi
ofuext BO3pehcTane ofvexT
T O6parHaa ceassL

Pue. 5.8. CxeMma cucTeMEl yOpaBJIeHRA ¢ o0paTHOM ¢cBA3EIO

I[munl ¥ BeTBJICHHA B ANTOPETMAX

BoT KaK MOXXHO 3aIMCATh AJATOPHTM TIOHCKA Hy)XHoM mepe-
BAYH 10 TeJTeBH30DY:

BEJIIOYHUTE TEJIEBH3OP HA 1-M KAHAJIE
TIOKA HE BYJAET HAVJIEHA HCKOMASA INEPEJTAYA,
IIOBTOPATD:
IIEPEKJIIOYUTD TEJIEBH30P HA CIEOVIOIIHAN
KAHAJ

B atomM anropuTMe CONEPIKMTCH YKASARKHE HA IOBTOPEHNME O
HMX H Tex e AeiicTeuil (DepexmouuTs KAHAN) 10 HEKOTOPOMY
yeaoBuo (moxa He HalineM nepeaavy). Taxod anropaT™M HASLIBA-
eTCH HHKINYeCKHM.

Ecau sMecTo cBeTodopa Ha IlepeKpecTe Jopor paboTaeT MU-
AHOECHeP-PETYAHPOBINK, TO YOIPABIECHAS ABHIKeHIEeM CTAHET
GoJiee pAHOHANBHRIM, PeryINpOBINEK CACAHET 38 CKOILTeEAEM
MAIITHH HA DePeceKaloMuXcsa A0POTax U AAeT «3eJeHYI0 YARILY »
B TOM HATIPABNEHWR, B KOTOPOM B AAHHLH MOMEHT 9TO HY)KHee.
Hepeaxo n3-z2a «6eamoarnoros yopasaeHua ceeTohopa Ha ROpo-
rax BOSHHKAIOT <OpofkH». I TYyT Ha moMome MoMeT NpuiTE
PeryJnpoBIINK.
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Hazosem mepecerawmmpeca aoporm Hopora-1 m opora-2.
JIoruKa YOpPABNCHHUS JBUIKCHWEM ONHMCHIBAETCH CASAVIOIMHM
ANTOPUTMOM:

ECJIA HA JOPOT'E-1 CKOITHJIOCH BOJIBIITE MAINTWH
TO OTKPLITH ABUXKXEHHE 1O JOPOTE-1
NHAYE OTKPLITHb ABHAKEHHE I1O JOPOTE-2

3pmecs Mo onpeaeIeHHOMY YCIOBHIO IPOUCXOLUT BEIGOD OxHO-
T0 B3 ABYX aeiicTBHi. Taxkoh ANTOPHTM HAREBAETCHA BOTRIIIAM-
ca. JIpoBepra BHIIOJHEHAA YCIOBAA U B IEPEOM, B BO BTOPOM
IpIMepe CTANA BOZMOXHA Sarogapa 06paTHON CBASH: TeJIespH-
Texb HABMIOAaET 3a COCTOAHNEM TEJNEeBH30Pa, MEIUIIMOHED Ha-
6/moaaeT 3a COCTOAHUEM ABH)KEHUA HA A0POrax.

Hrax, B BapuanTe ynpasieHAs (e3 06pamHuoii CB8R3U aAro-
PHTM MOMKeT MPEACTABIATE CO00H TONBKO odnOZHAYHYIO (AU-
Kelinyio) nocaedosamenviocms komand. [pu Hanuwanu obparT-
HOH CBA3HM H «UHTEJIEKTYANBHOIO» VIPABIAKINEro ofLeRTa
QJNTOPATME YOPABJISHHUA MOPYT HMETE CAMKHYIO CTPYKTYPY, CO-
JePIKAmIYI0 AJIETEPHATABHBEIE KOMAHABI (BETBJICHUA) H MOBTOPA-
0InHeca KOMAHABI { IUKJIEI).

Ipu Banmump of6paTHOH CEAZH AJFOPHTM MOMKET
OBITH HoJIee THOKHM, AONYCKAIOIUM IPOBEPKY

yeoBuit, BeTBAeHHA U ITUKJIRL,

IIpurnun ynpaejgeAns ¢ 0OpATHOL CBA3BIC H €CTH OCHOBHOM
38KOH, OTKPHITHI HAYKOH KUbepHeTHKOil. O gelicTRYeT B CcHC-
TeMaX caMoii pA3HOH NPHPOAK: TEXHAYECKHX, OHONMOTHYECCKHUX,
COIIMANBHEIX.

CucTeMbl ¢ NpoTPaMMHMM YHPaBIeHMEM

. CHcTeMEI, B KOTOPHIX POJb YIPABAAIONIETO
00BeKTa NOPYYAETCA KOMOBIOTEDY, HASKHBAKTCA
ABTOMATHYECKMMHE CHCTeMAMH ¢ IPOrPAMMELIM

YOpABJICHHEM.

JAna QYHKIMOHUPOEAHUA TAKOM CHACTEMEI, BO-IIEPBBIX, MEXK-
AY KOMIIBIOTEPOM H 00beKTOM VIIPABJEHHA JOMKHA OBITH o0ec-

10—1303
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NeveHa nOpAMad B ofpaTHAA CBA3b, BO-BTOPHIX, B IaMATh
KOMIOBIOTEPA AOMHA OLITH 38JI0)KEeHA TPOTDAMMA YIPABIEHU ST
(anropuTM, 3aNACAHHEIN HA A3bIKe NMpOorpaMMHEpoRanuA}). Ilos-
TOMY TAKOH cmnocol ympapjeHHMA HAJLIBAIOT HPOTrPAMMHEIM
YOpaBaeHHEM.

IIporpaMmuoce yopasacHHe HIMPOKO ACHOJIBIYETCA B TEXHHYE-
CKHMX CHCTEMAX: ARTONIJIOT B CAMOJIETe, ABTOMATHYICCKAA JIAHAA
Ha 3aB0le, YCKOPHTEE 3IeMEeATAPHLIX YacTHN, B (hAZAMECKOH 18-
fopaTOPEH, ATOMHEIN PEAKTOP Ha 3JeKTPOCTAHIIMY M IIP.

@ KOpoTKO 0 rRaBHOM

Vopasasomasa REGOPMALTHA TepejaeTca 110 IAHHHA TpaMoii
CBf3H B BAJAEe KOMAHJ VOPABACHHA; [10 NHHEHM ofpaTHOI cBA3H
nepenaeTca HHGOPMALNAA 0 COCTOARHH 00 bEKTA YIIDABICHAA.

Bes yuera o6paTHOH CBA3A ANTOPHETM YIPABICHHHE MOXKET
6HTE TONBKO NAHEHHMM, IPU HAMHYHH o0paTHO! cBA3H AJro-
PHTM MOYXET HMETh CAOKHRYIO CTDYKTYPY, COAepHaInyI0 BeTBIe-
HHUA U HMKALL.

CrcreMbl, B KOTOPHIX DONE YOPABIAIOOIEr) 0/beKTA BHIIION-
HSAET KOMIBIOTED, HASEIBAIOTCA ABTOMATHUCCKMMH CHCTEMAMH C
IpOrpaMMHBIM YIIPDABNEHHEM.

? Bonpoce! u 3adaHus

1. Yro Takoe oOpaTHad CBAIL B IPOIEcce YIPABICHAA T

2. Kakyi cTPYKTYPY HMeeT YIpABAAIONIAI ANTOPATM B cUcTeMe 0e3
ofparHoil cBgaN?

8. Kakyio CTPYKTYPY MOMKET MMeTh YIPABISIOMAN AATOPUTM IPH
HAAWYNn ofpaTHOA cBA3N?

4. Y710 TAKOE CHCTEMA C IPOTPAMMHEIM yOpaBleHAeM?

5. ITpoasaxManpyiiTe CHCTEMY «VIUTEIb—KJACCH KAX CHCTEMY YIIPAB-
aernd. Kro saeck ynpapaaomuit ofBeKT, KTo — o00BeKT ynpasie-
Hua? Kaxne aeficTByOT MeXaARNSME NDAMOIL ¥ ofpaTHOH cBAZRT

6. IIpmaymaitre chTyannuy Ha YpoKe, KOTAA YINTEIb HCTOAL3YET BeT-
BJAEHWE BN DK, IPUHAMAA YOPABIAIOUINE DEIIeHHA,

7. HagoBrTe cHcTeMy, B KoTOpoill yumTens Asiagerca o0beKToM
ynpaenennsa. IlpoasanusmpyiiTe ee.

8. OnumuTe cucTeMy 00yUeHHESA, B KOTOPOi PO YUATENS BEIIOIHS-
eT KoMnbiTep. Kakne Mexapnamu npamoit a1 ofparaofl ceasn gedl-
CTBYIOT B Taroii cncreMe? B yeM nperMyImecTsa H B 16M HEAOCTAT-
K¥ KOMOBIOTePHOTO 0§y e na no cpaAsHEHNIO ¢ TPAANIMOHHEIMT
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Onpenenexune
§27 | # CBOMCTBA
anropuTMa

Ocrosibie meMul napazpada:
B RPOUCXONOeHUE NOHAMUR «ARZOPUTRMY
B UCROAHUMERD QRZ0PUMMA,
n aazopummiveckiiill 23uiK;
m caoiiemea arzopumma; '
m onpedeaerle ARZOpUMMG;
» POpMARLHOE UCNOZHERILE AAZODUMMG,;
B %10 MAKOe NPozpamMma.

ITonaTHEe AXTOPHETMA TAK e OYHAAMeHTANALHO 4118 MAdOD-
MATHKM, KAK U NoHATHE UHPOpManun. [osToMy B HEM OuYeHB
BAXKHO KAK cIefyeT pazobpaThesi.

IIporcxoxAeHES HOHATHA ¢ANTOPHTM*

CaMo CJIOBO <AATOPHUTM » IIPOMCXOJAT OT HMEEH BhIAAIONIET0-
cd MATEeMATHEA cpejHeBeKoBOro Bocroxa MyxamMena HOH
MycH anb-Xopeamn (787-850). MM OninH npeAosieRN nNpue-
M& BHIIOJHEeHHA apUPMeTHUYeCKHX BEHYHUCIeHAR ¢ MHOro3eaY-
HBIMH YUCJIAMHY (BAM OHH XOPOIIO 3HAKOMEI H3 IIKOABHOH MATe-
marurn). ITos:xe B ERpone 3TH npHeMBI HA3BAIH JITCPHTMAMH,
or Algorithmi — maTHHECKOrO HAITHCAHKA UMeHHN aJb- XOpe3MH,
B uamie BpeMa NOHATHe &JTOPHTMA ITOHUMaeTCA Mpe, He Oorpa-
HUYMBAETCA TOALKO APHPMETHICCKAMEA BHIYACICHAAME,

Hcnoanureas aJITopHETMA

H3 npeasiaymero naparpada Bl Y3HAIH, 9T0 AJNTOPHATM —
9TC TNOCAeHOBATENBHOCTE KOMAHJ YIIPABJICHHA KAKRM-Iubo
ofBerTOM. MBI HABRAJIH TAKOH 00BEKT 00HEKTOM YIIPABJICHURA
HIA FepoannaTeaem aaropurma. Vim Mmo:xer GRITE KAK TeXHHIE-
CKOE YCTPOHCTEO, TAR H JKHBOE CYIIECTEO.

PaccMoTpHM MCOOJIHATENS-YeNoBeRa. [aa Hero MOKHO chop-
MYJUPOBATE MHOMECTEC AJIMOPHTMOB, HAODHMED AJCOPHTMbI
apHMeTHUYeCKHX BEIUMCAeHHH. C TAXHM sKe YCIIeXOM MOSKHO HA-
SBATH AJTOPUTMAME MHOKECTBO PasINYHBIX MHCTPYKLHE, npea-
OHCRIBAIOINUAX. IOCAENORATENEHOCTD AMCTEHI Ue/IoBeKs AJA BhI-
OOJMHEHAA Kakoii-nmGo paGorei, Hampmmep, KyAWHADHLII pe-
IenT — 3TO AJITOPHTM PaGOTH IOBApA ¢ IENLI0 IPHIOTOBICHHA
6imoa8; HECTPYRIHMA 10 cOOpKe MAITMHKK H3 AeTaneit aercKoro
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KOHCTPYKTOPa — ANTOPHTM LA pefieHKA; HHCTPYKITHA 0 HCIOAb-
FOBAHMIO KYXOHHOTO KOMOAITHA — ANTOPHTM A JOMOXO3AUKIL,

Brl, HaBepHOe, HHKOI'IA He 3aAYMEIBAJTHCH HAA TeM, KAKoe
KOJAYECTBO ATOPATMOB BaM M3BECTHO. JEXH3HEHHBIN OIEIT Ye-
JIOBE€KA PACTET ¢ YBEJHIYEHUEM UHCJIA OCBOEHHEIX HM AJNTOpPHT-
moB. Hanmpumep, aT068I pefieHOX HAYIHIICA MOKYIIATE B MATA3H-
He xJ1e6, eMy HYKHO CHAYAJIA PACCKa3aTh (a Jy4lle NOXA3aTh),
Kax 5T0 AenaeTca. OCBOHB «AJTOPHTM IDOKYIIKH xJelas, OH B
JanpHeimenM 0yAeT yCnenrao BRINOJHATE 9Ty pabory.

Touck BRIMTrpRINIHON TAXTHKH, a CAeL0BATEILHO, H AJITOPHUT-
MA HeCJO)KHOI HIphl — HHTepecHAH W NoJe3Had aagatda. Pac-
CMOTPHM OFHY H3 TAKMX AP, KOTOPAA HAZLIBAETCA Urpol Bame.

Hrpaior aeoe. Ilepex aumu 21 npeaMer, IONMyCTHM, KAMHN
(Tag:xe MOxeT 6p1TE 11, 16, 26 mr. 1.). Urpokn GepyT KAMHHE IO
ogepead. 34 OAMH XO4 MOJKHO B34Th 1, 2, 3, 4 kamaa. [Ipourpei-
BAET TOT, KTO 3abupaeT mocnegHUi KAMEHE.

HUmeeTcda BHINTPRIITHAA TAKTHRA AAA UTDOKA, Oepymmero kam-
HHM BTOpPRIM. OHA BAKIIOUAETCH B TOM, UYTOORI OpaTh TaKoe KOJIH-
qYeCcTEO KAMHell, KOTOpoe AOMOJHAET YACI0 KaMHel, B3ATHX cO-
OEPHHKOM HA NOPEABAYINEM Xoje, A0 OATH. JTOT AITOPHATM
MOYKHO OIHCATh B BAAE NOCJISeA0OBATEIHFHOCTH KOMAHA:

aar Urpa Bame
HAY
1. IIpesocTABHTE X0/ COMEPHHKY .
2. B3ATe cTOABKO KAMHEL, 9T06BI B cCYMME C NPEAB AYIOHAM
XOAOM CONEPHHKA MOXYIHIOCE 5.
3. Ec1u ocraaca oJHH KaAMEeHb, TO O0BABHTE O CBOEM BhI-
WIphIOIe, HHAYE BEPHYTHCS K BRINOJIHEHHIO KOMaHae: 1.
KOH

HUrpor, cTporo clieyronuit sToMy aropaTMy, OyAeT Bcerga Bbl-
HI'DBIBATDH, AAKE €CJTH OH HEe TIOHHMAaeT, MoJeMy TAK MTPOHCXONNAT.

AaropaTMEdecKnH SaBIK

B npuseeEHOM OpHMepe 3AIACH AJTOPHTME HCOOALIYETCH
CHMBONHKA YUEOHOTO AJropHTMHTeCKOTO 23biKka (AH).

W3 npuMepa BUAHO, YTO OPH 3ANKMCH anropuT™a Ha Al BHa-
yaJIe MANIETCA 3AT0N0BOK, HATHHAIMIUEACH cO CAYKeOHOro C/ro-
Ba aiaT (COXPaOeHHOE CIOBO «AJIrOPHUTM» ). 3aTeM YKA3EIBACTCH
HA3BaHMeE ANrOPHUTMA, KOTOPOE COCTABATEND ANNMOPHTMA NPUAY -
MEIBAeT caM. CleZy0IOasa YACTh HASKIBAETCA TEJIOM AJITOPHTMA,
OHa HAYUHAETCH CO CAYXKeOHOr0 CI0BA HaY (HAYAJO0) B 3aKAHTH-
BAETCH CIOBOM KOH {KoHen). Teso alropeaT™Ma IpecTaBASIET CO-
Goiil mocaeoBATeIBHOCTE KOMAaHS JJIA ACIOJIHNTENA,
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3aech ¥ B AannHelimeM cayxefHble CIOBA B AJITOPDATMAX HA
ANTOPATMMYECKOM A3BIKe OYAYT GSANHCHBATHCA JKHPHBIM
mpnagrToM. B A3nkax nmporpaMMuporasud (Kak A B Afl) cay-
HeGHHMI HA3EIBAIOTCA CIOBA, KOTOPEIe BCera ynoTpelaaiorea
B OHHOM M TOM JK€ CMEICJIE.

CpolicTBa ANTOPATMA

IIponecc pemeHus 3afa9u Ao/MKes 6LTh pasbaT
HA DOCJIEAOBATENLHOCTE OTACIBHO BRINOJHASMEBIX

IOATOB.

9T0 CBOHCTBO AJMTOPATMA HASHIBACTCS AHCKPETHOCTEIO,

Beaxnit anropuTM coCcTABASETCHA B pacuere HA KOBKXPETHOrO
HCIIOJHHUTEJIA ¢ YIeTOM €TI0 BO3MOKHocTel. Jaa Toro arodel aj-
POPHTM OnLI BBIIIOJIHAM , HEAB3A BKAIOYATH B HET'O KOMaHAAEL, KO-
TOPBIE€ HCIIOJHATEAD HE B COCTOAHHHN BRINOJHHATE. Heasssa nosa-
Py nopyvaTs paboTy ToKaps, Kaxas Okl noApo6HAA HHCTPYKIHA
€MV HH AaBAJIACK, ¥ KAMKAOTO UCIIOJHHTEA HMESTCHA CBOH mepe-
JeHb KOMAHZ, KOTOPEIE OH MOKET HCIIOJHATL. TaKoil DepedyeHn
HA3EIBAETCHA CHCTeMOH KOMAHRT HRCITOXHHTOJAR AATOCDPHTMOB

(CKH).

AnropaTM, COCTABICHHNIA ANA KOHKPETHOTO
HCHOJHUTENA, A0IKeH BRJIIATE TONBKO TE

KOMAHALI, KOTOPLIE BXOJAT B CACTEMY KOMAH]
HCIIONMHHUTEHA.

JT1o cBoiicTBO AATOpAUTMA HASKEIBAETCH NOHATHOCTERIO.

AnropuT™M He AoMAeH ORITH paccuuTaH HA TPHUHATHE Ka-
KHX-AA00 CAMOCTOATEJBHBIX PpEIIeHAH HCHOJHHATENCM, HE
OpeAYCMOTPEHHEIX COCTABUTEIEM AATODHUTMA.

g

Kasaaa KOMAHAA AJITOPHTMA JONKHA ONIPEACIATD
OJHOIHATHOE ,qeﬁc'mne HCIOOJHNTEA.

JT0 cBOicTBO ANITOPATMA HASLIBAETCS TOTHOCTHIO.
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HcnonHenHne anropuTMa AOMMKHO 3aBeDIIHTLCH
3a KOHEUHOE YHCJIO IIAroB.

910 cBONCTEO AATOPATMA HASLIBAETCH KOHEIHOCTEIO.

Jna yenenrHoro BRIOOJHEHU 1060 pafoTH Mano HMeTh ee
anropaTM. Beeraa TpebyoTea eme KaKHe-TO HCXOAHME JAHEEIS,
¢ KOTOpRIMH Gyaetr pafoTaTh ACHONHATENs (IPOAYKTH AJIA IPH-
roTOBJICHHA Oi0A4a, ASTATH ANA ¢OOpa TEXEHIECKOro yCTPOH#CTRBA
H 7. 1.). Henoanuremo, peillalolfeMy MATEMATHUECKYIO 34084,
Tpefyerca HcexomHas uMceaoBada uHbopMammusa., 3agada Beerga
dbopMyaupYeTca TaK: dara ucxodnan ungopmayus, mpebljemesn
ROAYUMb KaKoii-mo peayavmam. B maTeMaTHKe BB IPUBLIKJIHA
B TAKOM BHJe 3aMCLIBATE YCIOBHA 3aa4. Hanpumep:

Hdano: xaTeTh NPAMOYTOJILHOTO
TPEYTOALRHHKA d = 3 cM; b =4 eMm.
Haiith: rd4noTeRy3y ¢

AJIrOopuTM penIeHHA 3TOM 38AAYH MOXCHO OPEACTABHTDL B Ta-
KOM BRAE:

aar I'mnorenyaa
HAY

1. BoaBecTH a B KBAEKPAT.

2. BoasecTH b B KBagpar.

3. Cmo:KATh pesyAsTaTH ActicTemii 1 u 2.

4. BHUYUCIHTE KBaZDATHRIA KODeHDb Pe3yJIbTATA

AeHCcTBEA 3 A IPAHATE ero 34 SHAYCHHE .

KOH.

Kaxayio H3 9THX KOMAaHJ MOKeT BRIIOOJHHTE dMio6o# Temo-
BEK, SHAIOIIHI OCHOBHI MATEMATHKY, CAe0BATENABHO, OHH BXO-
AAT B €r0 CHCTeMY KOMaH].

Eme npuMep: ANA OOHCKA HOMepa TenedoHa HYIKHOO BaM
YeJOBEKA NCXOAHHNMH JAHHBIMHA ABIAIOTCH: GaMUIUA, HHUIU-
a1kl 9eJIoBeKA U TeJedOoHHAA KHATA (TOUYHee, mHpOpMALIAA, 30-
KJIIOUCHHAS B TeJedOoHHYI KHHUTY). OXHAKO BTOrO MOMKET OKa-
saTeca Hepocrarouao. HanmpuMep, BH mmete HoMep Teaedora
CuupsoBa A. 1. u ofHapy)XHBaeTe, UTQO B KHHIE IIATH CTPOK C
bamunneit «Cymupuos A. H». Baniu acxogHklie AaHHEE OKA3A-
JIACH HEeNOAHLIMI AJIA TOTHOTO PeNIleHns 3a1aYH (BMECTO ORHOTO
HoMepa TeJedoHa BRI DOIYIYRIN NATH). OKA3aJI0CE, 9TO HYXHO
3HATH eIle RoMamHuil agpec.
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Ha6op: ¢«paMuaua - HEHEOWANLE — TededoHHLIH clIpaBoy-
HUK — aApecs ABIACTCH NOJAHLIM HA0opom JaHHbLx B 2TOH cH-
TYaIHn.

Tonsko HMes MONAHEI HAbop AAHHBIX,
MOM¥HO TOTHO PeUIHTS 38824y,

Ecnu ucxogHble AAHHBIE HENOJJHEIE, TO 3881y AAG0 COBCEM
HeAb3A PelTh (HH4ero HeAbaA Y3HATH NPO THOOTEHY3Y 1O Of-
HOMY KareTy), anlo mIOIyuyaeTCs HEOAHOBHATHOE pemenne
(IATH HOMepOoB TeaedOHOB),

B zagauax yopapileHUs (pHIHIYeCKUMHE ofheKTaMu (aBTOMO-
6uaL, caMOJIeT, CTAHOK U T. 1.} MCXOAHLIMHY AAHAKIMHA ABJISCTCH
grbOpMaAIMS 0 COCTOINEA O0BEKTA YIpaBAeHUdA, 06 obcTaROB-
Ke, ero OKPYKalomen.

Onpepeneune aaropuaTMa

O6o01nan Bce cKa3anHoe, CHOpPMYyIUpYeM onpeAeIeHHe ANro-
pUTMA.

AJ!I‘O])H’I'M — NOHATHOE U TOYHOE ITpeANTHCAHHE
HCOOTHHATEMNIO BRINOJHATE KOHETHYIO

OOCHEA0BATENEHOCTh KOMAHA, IPUBOAANIVIO OT
HCXOJHLIX JAHHLIX K HCKOMOMY Pe3YALTATY,

%pumnoe HCNOJHEHHE AATOPDHTMA

Ecan anropuTM™ o0aAaeT NepeuncIeHHLIMH BhITIe CBOHCTRA-
MH, To pabora no Hemy OymeT IPOM3BOAWUTHCA HCHOJHUTENEM
dopmaasnao (T. e. 6e3 BCAKAX DIEMEHTOB TBOPUYECTBA CO CTOPO-
HeI HcoojgnuTens), Ha 3ToM ocHoBaHA paboTa OpPOTrpaMMHO
yhnpas/sgeMbiX NCIOJHHTEIeH-ABTOMATOR, HAIPUMED IIPOMBIII-
JdeBHEIX poboToB. PofoT-MAHMNYJAATOD MOMKET BHIIOJIHATH pa-
GoTY TOKap#A, eCI OH YMeeT BHINOJHATL BCe ONePaAlHi TOKAPA
(BKJIIOYATE CTAHOK, 3AKPEILIAT pesell, IepPeMeIATE pesel, 3a-
MepAThL nafeane}), OT HCOONHATENA HE TpefyeTcA IMOHAMAHMA
CYIHOCTH AJTOPHTMA, OH AOMKeH JHIMb TOYHO BEINOJHATE KO-
MAaBAE, He HAPYIOAA HX DOCACNOBATEILHOCTH.

Yro TAKOE IporpaMmMa

A uto Taxoe nporpaMmma? OTaudaeTes JJA 9eM-TO IPOTrpaAMMA
OT AINOPHTMA?
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e IIporpamMMa — 3TO AJTOPHTM,
SADHCAHHEIR HA A3BIKe HCOOJIHATENA.

Hrade MOKHO CKA3aTh TAK: AJTOPATM H IPOTDAMMA He OTJIH-
qawTCA O COACPKARHIO, HO MOTYT OTJIHYATRCH N0 hopMe.

Ana anropuTMa CTPOro He onpeaeisercA dwopma ero npeg-
CTABACHHEA. ANTOPHATM MOXHO U306pasuThk rpadpmIecKy, MO
HO — CJHOBECHO, MOXHO — KAKHMH-HHOYAL CroelUANLHEIMH
3HAYKAMY, NOHATHHIMH TONLKO €ro aBTopy. Ho mporpaMmMa
AONKHEA OLITH 3aIHCAHA HA A3LIKE ACIIOJHATENA,

ﬁ KopoTxo o rnaeHom

Cnopo «aIropETM* ODPOMCXOAMT OT MMeHHM Myxammena ubH
Mycu anb-XopesMH, DePBLIM OPERACKABIIETO IPHEeMB] BHIIONA-
HeHHA ApAPMEeTHIECKIX Onepanmii ¢ MHOTOSHAYHAIME YHCIAMH.

McnoaErTens ANTOPATMA — 2TO TOT O0LEKT, JJIA yOpapae-
HEHEA KOTOPHM COCTABJIeH SJTOPUTM.

IIpomecc pemenns 382294 X0AAeH GHITH pasbuT HA MOCHEHO-
BATEJBHOCTS OTANbHEIX IMATOB {CBOHCTBO AUCKPETHOCTH AJIro-
PHTMA).

Cucrema rxoMang ncnoaautena (CKH) — 310 Bca coBokym-
HOCTE KOMAHJA, KOTOPEIE MCIIOTHATENE: YMEET BhINQJIHATD (IIOHH-
MaeT). AJITODATM MOJKHO CTPOMTH TOJNBLKO H3 KOMAHA, BXOJA-
nmx 3 CKH ucnonemTens (CBO#CTBO MOHATHOCTH ANTODUTMA).

Kaxzaas koMaHEAa afirOPATMA YOPABACHUA ACJLKHA OIpene-
JATH ONHOIHATHOE AeCTBRe HCOOMIHUTRN (CBolicTRO TOUROCTH
ANTOPKETMA).

Branoamaenne ajiropATMa NOAMKHO NPUBOAUTE K De3VILTATY
38 KOHETHOE YHCJO MIAroB (CBOHCTRO KOHEUHOCTH AJITODATMA).

Jing yememeoro BROOAReHU paGoTH, pelleHH 3aa9H He-
obxopnMo cooOMATE (MepeaTs) HCOOJHUTENO NONHLIA Habop
RCXOAHLIX RAHHKIX.

Brmosnenne anropuTMa HCIIOIHATENEM NPOH3BOAATCA Gop-
MAaJBLHO.

IlporpaMma OT AIrOPATMA MOJKET OTIHIATECA o dopme, HO

He o coaep:xanmio. IIporpaMmMa — 9TO aATOPHTM, IIPEACTAB-
JIeHHKI HA A3RKe NCOOJHHATeNH.
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? Bonpocs! u 3adaHus

. Yto Taroe anropETM? OTKYAA TPOM3ONLIO 2TO CJIOBOT
. UTO TaAKOE ECOOJHATENE ANTOPETMA ?
. KaKOBH OCHOBHRIE CBOMCTEA aATOpPUTMAT
. HagoBuTe HCOMIENTEMEH CHIeIYIOIIMX BEAOR paboTh: yGOpKHE My-
COPA BO JBODE; NE€PEBO3KH NACCAMKHPOB; BHAAYH 3apaboTHOI mwa-
THI; IPEEMa 5K38MeHOB; CAAYH SK3AMEHOB; o0yIeHRA feTell B KO-
ne, Honpobyiire chopmyanposart CKU Ana KaA0TO A3 9THX HC-
DonHENTeNnel.
5. OnpenenuTe nonuwd Hab0Op JAHERIX ANA PeINeHHA CASAYIOMKX 30-
aaq o6patGorkn EREGOpMATEN:
& BEITHACJIEHHA CTOMMOCTH NOKYIIOK B MATAZHHE, M
s BEIUHACJICHHAA CYMMEI CAAYE OT JAHHLIX BAMH NPOAABLY AeHET;
» OOpefeNleHHS BpeMEeHH MOKAZA IIQO TENeBH30PY MHTEPECYIOUIero
pac bmasMa;
BEITHCJICHASA IOIMATH TPEYTOABLHUKA]
onopeAeeHAA EPeMEHHE NAJIeHAS KHPIMYa ¢ KPEINIA JOMA;
OIpeAcICHAA MeCAYHOMH IIIATE 32 PACXOA MK TPOSHEPIHH;
NMepeBoaa PYCCKOTO TEKCTA HA HTANTBIHCKHAN ASHIK
« NIEPEBOAA ATANBAHCKOTO TEKCTA HA DYCCKHIA ASLIK,
8. IonpobyitTe chopMYMHPOBATE ANropETME ofpaorkn madopma-
1IHH AAR 3aAaHHH H3 1. 6, eC/IA ACTIOTHHTEIEM AB/IACTECE BEL CAMH.
KakHe KOMBHAH OPH 3TOM BH AOIMHAS YMETh BHODOAHATE?

GO e

| Tpachuuecknn
§ 28 | yuebHbin
UCNONHUTENb

Ocroerble membl napazpaga:
B HA3HAYCHUE U 603MONCHOCMU 2PAPULECKO20 UCTOIHUME-
an (FPHC);
= npocmubie komandw "'PHC;
= paboma 8 nPoZPaMMHOM pexcure;
8 auHeiinsie npozpammvs das T'PHC.

HasuavenHe H BO3MOXHOCTH rpadyMueckoro MCHOAHHTENT
(I'PHC)

YuebHBle HCOONHATENH HCHOAL3YIOTCHA Aasa ofydeHms co-
CTABJIEHHI) YIIPABJIAOINIAX AATOPATMOB.
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EcTk MHOTO YueGHIX ncnosEATEAEH, IPHAYMaHENX 14 34-
Hartult no HEpopMaTHKe. ¥ HUX PagHRIe, YacTo 3a0ABHEIe HA3BA-
aua: Yepenamka, Pobor, Yepre:xHnK, Kenrypenok, IIneco-
cuk, Mypageii, Kyxapaua u gpyrue. OaHY HCOOJIHATENH CO308-
10T PHCYHKH HA SKpAHE KOMIBIOTEDA, APYLHe CHJIAALIBAIOT
¢J10BA B3 KYOMKOB ¢ GYHKEAMM, TPEThHH OEPETACKHUBAIOT IpeAMe-
TH M3 OGHOTI'O MeCTa B Apyroe, Bece 3TH MCIONMHUTENE yOpaBst-
IOTCSt NPOrpaMMHHIM nyTeM. Jlio6oMy H3 HOX CBOUCTEEHHA
onpeliefieHHAA Cpeda JeATeJAsBOCTH, CHCTeMA KOMARNR ympasn-
JeHNA, peXHMEI paloThl.

B mpeapiAymuX raseax Mbl naferany gJeTaNbHLIX onHcaHu
pPaboThl ¢ KOHKPETHHIMHA BAPHAHTAMHE OPOrpaMM (pegakToOpoOB,
C¥BI u np.). M B aT0ii rnaBe MK He 6yAeM AeTAIbHO COACHBATD
paboTy ¢ KAKHM-TO PEATBHAIM YUEOHRIM NCIOJIHHTENIEM A3 BhI-
menepeYucaeHHEX (B KOMIBIOTEDHRX KAACCAX PASHEIX ITKOJI
MoxeT OBITH pasHOe nporpaMMHaoe obecneuerre). ME onuineM
YCJIOBHOTO HCOONHNTEJ A, KOTOPHH GUeHD IMOX 0K HA HEKOTOPRIX
H3 CYIeCTBYIOIQHX B NIABHOM! CHCTEMOIN KOMAHJ, A3LIKOM H
IpPHEeMAMH IIPOrPAMMUDPOBAHUS,

Mnorme n3 yae0HBIX HCTONHUTLICH 3aHUMAIOTCA PUCOBAHHEM
HA pKpaHe KomObioTepa. U3 HassanEmMX seime 2T0 Yepenamka,
Kenrypenok, YepTexxumk. Ty rpynny MosKHC HA3BATHL rpadu-
YeCKHMHU HCHOAHUTeAAMH. IIyeTh Haln rumoreTHYecKnii (mpuay-
MaHHLI) HCMOAHUTENE Toxe OyAeT U3 aToit ¢koMIaENN» . Hazo-
BeM ero 'PHC, uTto saaunTt «T'Padpmaeckmici HCOoaruTEeIES .

Yro ymeer genatek TPAC? OH MO3KeT DepeMeIlaTLCA 110 IOJI0
H CBOHM XBOCTOM PHCOBATHL HA TOM NOJe (TpegnoNoKUM, UTO
¥ HEro ecTh XBOCT, K KOTOPOMY IMIPHUBA3AH KYCOUeK MeJa).
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ObcTaroBKa, B KOTOPOI KeficTBYeT HCIIOJHUTENb, HASLIBACT-
cA cpenod mcmoaaETena. Cpega rpadHMIecKOro MCIONHHTENA
DoKasaHa Ha pHCE. §.4. JTo mucT (CTPAaHKLA PKPAHA) AJIA PHCOBA -
mnA. 'PHC MoxeT nepeMeIqaTeCA B FOPH3OHTANBHOM H BEpTH-
KAJIhHOM HATIPABNEHHAX ¢ NOCTOAHHHM maroMm. Ha pmce. 5.4
IYHKTHPOM IOKAagaHa CeTKA C HIANOM, PABHHIM IIATY ACIONXHH-
Tenda. HCIoJHATeNE MOXET ABUTATBCA TOJABKO IO JINHAAM BTQA
ceti. 'PHC He MOMXKET BLIXORHTD 38 TPAHUIL IOJA.

Puc. 5.4. Cpeaa rpadHIeCcKOro HCMOJIHATENA.
Crpesnxa YKa3HBaET COCTOAHNE HCIIOMHHTENA
{MecTONONOMEHHE H HAIPABIeHHE)

CocTosiENEe MCOOJMHHTENA HA OOJE OOPEJENAeTCH, BO-mep-
BHIX, €T0 MECTOIIOAOMeHHUEM (B KAKO TOUKe MOAA OH HAXOANT-
¢A), BO-BTOPHIX, HaNpaBlenueM (Kyaa oH cMoTpur). Hanpaene-
HHe GOGymeM omopeaelsaTsh, KAK HA reorpadndeckoil Kapre:
BBepPX — Ha cerep, BHH3 — Ha oI, BNeB0 — Ha 3aIaX, BIpaso —
na socToK. 'PHC Mo)eT mararh WA OPEIraTh N0 JHHHAM COT-
HH, A TAK;Xe IOBOPAYMBATELCH, IIOBODAYHEBATLCHA OH YMEET TOJb-
KO IPOTHE YacoBOit cTpeaKH.

I'papudecKkril HACIONHNTENs — 9T0 OOBEKT YIPABREHHAA.
A yIpaBpiaATH MM OyAeM MBI ¢ BaMu. 1TeJIBi0 yIIpaBieHnA ABKACTCH
TORYYEHHE ONTPeAe/IeHHOTO PUCYHKA, IIOHATHO, YTO STOT PHCYHOK
MOXET COCTOATH TOJBKO H3 rOPH30OHTANABHEIX M BEPTHRKANBHEIX OT-
peskor, B Apyrux Hanpasieauax I'PHC asUraTees He yMeerT.
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3aga4a O0OLIYHO CTABATCA TAK! HCOOJHMHTENL HAXOAHTCA B
AAHHOH TOYKE II0JA, CMOTDHT B AAHHOM HATIpaBJeHHH. Tpebyer-
€A MOAY9IATh onpeaeaeHuntlt pucyHox, Hanpumep: T'PHUC maxo-
JHTCA B C€PeAWHE 0JIA M CMOTpUT Ha BocTok. Hago BapucoBaTh
OYyKBY «T» ¢ IIAHOH KayKA0H IMHKAN, PABHOMA MeTHIPEM NIATAM .

IlepEOHAYANBHO ACOONHATENK TPHAAETCS HCXOAHOE COCTOA-
HHe. JTO AenaeTcs B COSNAAJNLHOM PeiRMMe YCTAROBKH.

Teneps nepeiigeM K ynpapieHAIO rpapHUeCKUM HCOOJNHATE-
JeM. 3Aeck BOZMOYKHEL IBA PEXRHMA: PEXHM NPAMOro yOpaBjie-
HHA W POAHM IPOTPAMMHOrO YHDABACHHAA.

IIpocTsie xomanas1 TPHAC

Pafora B pe:xEMe IPAMOro ynpaBleHHA IPOUCXOANAT TAK: de-
JIoBEK OTAAeT KOMAHAY, I'PUC ee BRINONHACT; 3aTEM OTHASTCH CJIe-
AYIOINAS KOMAHJA B T. J. (KAK B IpAMepe ¢ X03AKNHOM U cofaroii).

B pesxuMe IpAMOroe YOpapIeHHA CHCTEMA KOMAH MCIIONHH-
TeJd creayioulan:

mar — nepememnernne 'PUC Ha ogmHE mar Bhoepen ¢
pUCcOBAHUEM JTHHNAH;

noBOPoOT — NOROPOT HA 90° OpPOTHB YACOBOH CTPENKH;

OPLIEOK — IepeMemeHue Ha OOUH Iuar enepel G6e3 puco-

BAHHHA JIHHHAH.

ITH KOMaHAL 6YeM HASHBATE HPOCTEIMHE KOMAHAAMH.

Hanpwamep, nyers TpefyeTca HAPHCORATH KBAJPAT CO CTOPO-
Ho#i, paBHOII oaHoMy mary. Hexoanoe nonosxkenue 'PUC — &
JIEBOM HHMIKHEM YTIIy KBapPATA, HAOPABNEHAE — HA BOCTOK. By-
JAeM OTMEUATE COCTOAHHE HCIIOMHUTENA MATEHERON CTpeaKoil.
Toraa nocaeaOBATEILHOCTD KOMAH/ I PE3VABTATH X BRIIONHE-
HAA GYyAyT cleayiomuMe:

WCXCAHOE war nosopoT war
COCTOAHKE

NOBOROT war noBoOpoT war
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Pa6oTa B nporpaMMBOM peEuMe

Pafora B nporpaMMHOM peKHMEe HMHTHDYET SBTOMATHUE-
CKOe VIPABJEHHAE HNCIOJAHHTEJNEeM. YIPABIAIOINAA CHCTEMA
(komoeioTEp) chnagaeT MAMATHIO, B KOTOPYIO 3AHOCHTCA OpDO-
rpamMma. Herosex cocmaeansem npozpammy u esodum ee 6 na-
mams. 3areMm I'PUC nepeBoguTes B peKMM YCTAHOBKH M UeJIO-
BEeK BPYYHYIO (C HOMOIIEIO ONIPefieIeHHKIX KJIABUII) YCTAHABRIIA-
BaeT WHCXOZHOe COCTOAHMe ucmoaHuTens. Iloeme sToro
I POHZBOAUTCA IepeXo] B pexxus ycrrodaenus u TPUC raynna-
eT paboTaTek o nporpaMmme. Ecim BOSHNKAET CUTYALINA, IIDH KO-
TOPOI OH He MOYKET BEINDOJHATD 0YepeNHYI0O KOMAHZY (BEIXOX 32
TPAHNLY OOJH), TO BHIOOJHEHHE OPOTPAMMEL 3ABEPIIAETCA ABA-
puiiHo. Eciu aBapHHu He IPOHCXOAUT, TO pabora MCIOMHHTENA
3aKAHTHEAETCA HA HoCAeIHell KoMaHZe.

TarumM ofpasom, NporpaMMHOE YIpaBieHHe rpadbmyecKum
HCIOJHATENEM OPOXOAAT 9TAN IOATOTOBKH (IIpOrpaMMHpPOBA-
HHe H YCTAHORKA MCXOAHOTO COCTOAHHSA) M 3TAI HCIOJIHEHHHA
O porpaMMLl,

NPOTPAMMWPOBAHWE MCNONHEHWE

{pexrUM NCNONHEHWA)
| > YCTAHOBKA l

{pexrm YCTaHOBKW)

B pexuMe DOporpaMMHOTO VIODABACHHA NO-TIPEKHEMY
HCIIONB3YIOTCA KOMAHAR IAT, NOBOPOT, Npuwox. OnHAKO B
9TOM DeXHME €CTh ellle H JpYyrae KOMaHAbl. C HHMH BEI IIO3HA-
KOMHTECE IIO3Xe.

SI3RIK OPOTrPAMMWDOEAHMSA AJS Ipad)MIecKOTc HCIOJIHHTE-
ast — 370 yueOHEIH AnroparMudeck it a3pk (A). IlosTomy an-
ropuTMb yopasaerua F'PACoM, samacanasie Ha Af, asnarwoTes
JJ1A HETO OAHOBPEMEHHO M IIPOrPAMMAMH.

Jlamelinnie nporpammel nug F'PAC

ByaeM oCcBAHBATL OPOTPAMMHPOBAHNE HA IPAMEPAX pemie-
HHA KOHKPeTHHX 3afiau, C Hoewimu komaupgamu CKH Gyzem
SHAKOMHTBLCA OO Mepe OOABJeHANA noTpebHOCTH B HUX.

Sanaga 1. CocTaBrM W BHIOOJHUM OpPOTPaAMMY, OO0 KOTOpPOM
T'PUC mapucyeT ua none GykBy «». IlycTs ANMHA BepTHRAND-
HOT'0 H FOPH30HTAJBHOI'O OTPE3KOB AOJIKHA OLITH paBpHA YeTHI-
PeM maraM,

Hexopuoe cocTogure — vYHCTHIE aueT, HenonauuTens HaXo-
AUTCHA B TOUKe, TAe HyAeT HAXOANUTLCA JNeBbIHl KOHel, rOpH30H-
TAJBHOTO OTPESKA, HAIPABACHHEE — HA BOCTOK.
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PesyabTaT BHINOJHEHNA MPOrpAMMEL DOKA3aH Ha pHC. 5.5,

Tporpanna: TOJIE 715 PUCYHKA

nporpamma Bykea T

Pue. 5.5. PeaynsTaT BHIOOJECHNA NporpaMMEl « Bykea T».
CrpeaxaMy yKasaBs HATAABEOES B KOHeuHOe cocToAEuga TPHC

CrpyrTyps Taroil IporpaMMsI (AITOPHETMA) HABLIBAETCH JH-
"elinoli. KoMaEaK BHInmoanswrTca OAHA 38 Apyrof, Kaxgan
TOJBKO ONHH pPas.

Jlna pemenus sroii 3a1a4M 0KA38J10CE JOCTATOYHO TOH YacTR
CKH, roropas HCIOJABL3YVETCA B PeKUMe NPAMOro YIpPABICHAA.

_ ﬁ KopoTko o rnaBHOM

TPHC — 310 rpadpudyeckuil menoaauTeab, HasHAYEHHE KOTO-
poro — moxyJYeHHe depTexei, pUCYHKOB Ha 3XpaHe AHCIIesd.

VYnpapneaue I'PUC Moxer nporcxoaATh B peIlKHMe IPAMOTO
VIIpaBJEHAA NAH B pe)KHMe IPOTPAMMHEOTO YIPABACHHA,

C moMomh10 KOMaHRA MIAT, IIOBOPOT, NPLIZKOK B Ipefesiax pa-
Goyero ToNA MOMXHO MOCTPOUTE JIIO00H PHCYHOK, COCTOSNTHE M3
BEePTHRANBLEKEIX H TOPH3OHTAIBLHHIX OTpe3koB. CTpPyKTypa
YUPABIAKINETO AATOCPUTMA IIpK 5ToM Oyaer nuHeiiHoil,



§ 29. BcnomorarensHbie anfopUTMb U NOaNpPOrpaMMe! 159

? Bonpocst u 3adaHust

1. Kakyio paSory Moxer Bunonaats TPHC?

2. Yro npencrasaaet coboii cpena nconoxanTensa TPHC?

3. B 9eM pasHHIA MEXIY YIDABICHHAEM B IPAMOM Pe’XHME H B IIpo-
TPAMMHEOM pexiHMe?

4. Kaxre npocThie KoMaHAN BxogaT B CKH I'PHC; xak OHH BREIIOJ-
HAIOTCA?

5. B xaxoi#i DocnefOBATeALEOCTH TPCHCXOAAT BLINIOJHeHHEe KOMaHA B
naHeliHOM anropaTMe?

6. Moxxer au pampELil ACOOTHWTENL HAPHACOBATL: IPAMOYTOJILHHK,
TPEYroAbHEK, OATHKOHEYHYIO 3Be3ny, OVRBH «Hs, «X», «P»,
«M»?

7. COCTABLTE IPOTPAMMBL pHCOBANKA cAMBOJIOB «E», «IIs, «Bs, «Us,
«II», «IlI», a Taxxe Apyrax ouryp, COCTOANNX N3 POPUSORTAND-
HHIX H BePTHKAJABHHX OTPEIKOB.

BcnomorartensHbie
§ 29| anroputmbl
W noAnNporpamMbl

Ochosnwe memu napazpapa:
B }IM0 MaKxoe 6CROMOZAMEAbH UL AAZ0PUMM;
= 00paULeHUE K 8CROMOLAMERALHOMY aAz0pummy { npouedype );
= ORUcaHUE 8CNOMOZAMERLHOZ0 ARZOPUMMA { npoyedypui );
8 Memod nocaedosamenvhoil demaruzauuu;
w cOopoynbiii memod.

Yro Takoe BCIIOMOTATEALHEIN AATOPKTM
A ceifyac pelmnM CJIeAYIONIYIO 3aTAYY.

3apaua 2. ITycTe TpebyeTca COCTABRMTE HIPOTPAMMY, TI0 KOTO-
poit TPUC manumeT Ha SKpaHe YeThIpeX3HAYHOe ducyio 1919
(puc. 5.6). .

KoBseuHO, MOKHO MIOCTYIIMTE TAK, KAK B NpeARAyinei saga-
e, HANUCAB OAHY AAWHHYIO IPOrPaMMY, II0 KOTOPOH HCOOJHHA-
TeJb IOAT 38 MIAMOM HapHcyeT 3TH IudpH. Ho ¢ 04eBHAHOCTRIO
BO3HHKAET APYTad HAed: HIOCKONBKY 3XeCh ABAMK AL IOBTOPAIOT-
ca nadpu 1 1 9, HeAL3A AM COKPATHTE PafoTy, HANNCAB IIpO-
rpaMMbI DHCOBAHHA TOH 1A ApyTo#i TP TOABKO OGHH paa? Sto
JAelficTBHTebHO MOJKHO CHEJIATD.
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Puc, 5.6. Pucopanme gmcaa 1919,
CrpenkaMy YEASAHE! HATANBEHOE H KOHETHOS COCTOSHHUS

.. AnropuTM, II0 KOTOPOMY PEMIASTCA HEKOTOPAT
IMOoA3aAa4a M3 OCHOBHOI 3aKAYA H KOTOPBIH, KaK
IPaBuJIO, BEIIOJHAETCA MEOTOKPATHO,
HA3HIBAETCH BCIOMOraTeIbHLM AJTOPHTMOM.

BeooMoraTeIbHBIH AACCPHTM, 3AIMACAHHLIA HA A3BIKE ITPO-
rpaMMHDOBAHHS, HA3HEBAESTCH HONHPOTPAMMON HITH IPOOERYPOH.

O6pamenye K BCIOMOraTeNLHOMY AJTOPHTMY (Ipoumeaype)

B TakomMm cayqae mporpaMma peIeHnsa DOCTaBJIeHRoMH sanaun
pasaenseTcs Ha OCHOBHYIO OPOTpAMMY (OCHOBHOH AJICOPHMTM) A
nponeayphl (BCooMoraTelbHEe aaropuTMel), Kaxxpas opome-
Iypa AoJXHA AMETh CBOE YHHK&JALHOS HMA. 1A paccMaTpuBae-
MOA 3agadYl HMMeHA IIpoOeAyp BrifepeM CJIeAYIOO[HMM:
EOQUHHUIA n TEBATD. Toraa B 0cHOBHOI MporpaMMe KOMaH-
AH ofpaImmenyd K THM Oponeaypad SyayT TaKHMU:

cnenan EMAHHAITA

caenaix TEBATDH

Ilo »THM KOMAHAAM YODABJECHHE IIEPEAAETCA COOTBETCTBYIO-
MMM NPOLeAYPAM, M IOCTe HX BRIIOIHEHHA YIpaBJIeHHe Bep-
HeTCA K caenyiomel KoManae oCHOBHOM porpaMMel.

Jorosopamcesa, 4TO HAYAABHOS A KOHe4YHOe coctogEmns I'PHC
IpH BRYEPYHBAHNE KaskAoH Dubphl 6yAYT TAKAMEA, KAK OOKa3a-
HO CTpeJIKaMu Ha puc. 5.6 (BEN3Y, Ha BOCTOK). V eIHHEHIIL HAUAJIL-
HOe H KOHEYHOE COCTOAHMA cOBNaAaloT. OCHOBHASN IporpaMMa:
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mporpaMMa Yucao 1919
HAY

cxenait EHHHHITA
OPBIKOK

coenait TEBATH
OpPBRIKOK

caeaait EMMHHATIA
OPRIKOK

coenait TEBATH

KOM

JIamHB#A TpHMEp D03HEAKOMHMII BAC ¢ HOBO# KoMamaoit n3 CKH
rpadEiecKOro ECOQIHUTENA — KOMAHAON ofpameRAnd K npo-
neaype. Ee dopmar, T. e. ofmmit BRa, coreayioomit:

caenait <uMs DpomeaypH>

Onucanse BCIIOMOraTEALHOTO ANIOPHATMA (IMPOLEAYPHI)

Bor u Bcel Tax nipocto! Ho Teneps Hagzo «06BACHHTL» HCIIOJ-
HHTEMO, 4TO Takoe EMAHHAITA u uro Taxkoe JEBATD. 910 ge-
JNIAeTCH B ONHCARRAX Hponexyp (3Aech MOPAAOK BHINOJIHEHAS —
o cronbnam);

nponteaypa ENUHHWIIA  nponeaypa IEBATD

Ha" HaY
NOBOPOT mar HOBOPOT
mar IOBOPOT HOBOPOT
mar mar noBOPOT
mar mar OPLIZOK
mar mar OPLIEOE
IOBOPOT AT noBsopor
IOBOPOT HOBOPOT KOH
NPEIROK mar
HPEIEOK IOBOPOT
OPBIXOR mar
OPEIXOK mar
nomopor moBOpOT

11—1303
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GopMaT OIACAHHSA OPOHEAYPHI!

mponexypa <HMs OPONeAYPHI>
HAY

<TeJIO MPONexyPHI=>
KOH

HMa B ONHCAHMN ¥ UMA B 00panieHAA AOJYKHE] TOTHO COBIIA-
KaTh (HHKAKUX CKJIOHEHHH o nafexxam!). Onacanue nmponexyp
PACHIONATAETCH IIOCKEe OCHOBHON IIPOTPAMMEI,

JoGasHB & HpOrpaMMe ONHCAHRE HPOMEAYDHI, Mbl TEM CAMBIM
PacIIMpPHJIH CHCTEMY KOMAaHA MCHoJHHTeNd. B aadmoi mpo-
TpaMMe CTAJI0 BOSMOKHEIM HCIOAB30BaARNe KOMaHAN obpanie-
HHA K 9T0H Dponeaype.

Meroa NOCTHCHORATEARRON AeTANHIATHE

Hcnons3oBaHHERINE HAME TOAXOA 00aerdaeT OporpaMMHpOBa-
HHe CNOXHEIX 3a71a4, 3ajava pasfuBaerca Ha Gojee mpOCTEHIE
ooazagasy. Pemenne Kaxaoil obopMiaseTca B BHie BCAOMOTa-
TEeABHOTO ANTOPUTMA, & OCHOBHOH ANTOPHTM OPTAHUIYET CBAZKY
MeIAY HHMHA.

MeToA IpOrpaMMHpPOBAHEASA, IPA KOTOPOM CHAYANA THITETCA
OC HOBHAA OPOrpaMMa, B Hell 3AIHCHBAIOTCA OOpAIIeHRA K IIOKa
enre He COCTABNEHHREM NOANPOrPAMMAM, A IOTOM OIMACKIBAIOTCH
STH OOJOPOTPAMMEI, HASKIBACTCA METOXOM HOCIGKOBATCHABHON
(momaronoii) geranuzannn, IlpudeM KONHAYECTBO IIATOB AETA-
AHZAOAH MOKeT ObITh ropasAo CONBINAM, Y€M B HALIEM HpHMe-
Pe, NOCKOJNBKY CAMH OOAOPOTPAMMEL MOTYT COAEPI/KATH BHYTPH
ceba obpamieHnd K APYTEM NOANPOTPAMMAM,

CGopounsiii MeTOR

BoamoskeH B ApyToi MOAX0A K IOCTPOSHHIO CJIOYKHBIX OpPO-
TPAMM: TIePBOHAUYANLHO COCTABAAETCH MHOMECTBO HOAODPO-
TPaMM, KOTOpBEIE€ MOTYT NOHANOOHTLCH NPH PeINeHMH 38Ja4YH, &
3ATEM OHIIETCA OCHOBHASA NpPOTDAMMA, COAEp KAInas obOparme-
HEA K HUM. lognporpaMMEl MOTYT OHITH 00 be RHHEOHH! B OHOIHO-
TeKy NoRmpOrpaMM N COXPAHEHEI B AOJMOBPeMeHHOH OAMATH
KOMObIOTePa. TaKkyio GHOAMOTEKY MOMHO IOCTENeHHO HOIOoN-
HAThE HOBBIMH DOANPOTDAMMAMH.

Hanpumep, ecaH ANA YOPABJIEHHA rpadrYecKAM HCOOJIHH-
TeJieM Co3AaTh GHGAHOTEKY HpPOLeAYP PHCOBAHHA BeeX OYKB M
omdp, To OPOrpaMMa IOAYUeHUR JI060T0 TeKCTa OYAeT COCTOATE
A3 KOMaHA o0palfeHud K 6HGAMOTeuHBIM NPOolleAYpaM.
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OnucasHBIH MeTOR HABKIBACTCA COOPOTHEIM OPOrDAMMHDO-
BapgHeM. JacTo B JIATepATYpE OO IPOTPAMMAPOBAHHIO HCHOMD-
3yeTcd TAKAA TePMHHOJIOrHA: METOJ HoCXeJOBaTeJIbHON meTa-
JH3AOUH HA3KIBAIOT HPOrpaAMMHEPOBaHHEM CBepPXY BHN3J, A C6O-
POYHLII METOA — HPOrpaAMMHPOBARREM CHH3Y BBEPX.

e
o) KopoTko o0 rnaBHOM

Jna ynopomeHRs DOPOrpAMMHPOBAHMA CHOXKHEIX 3aX8Y
HCIIONb3YIOTCA BCIIOMOraTeNLHbIe ANTrOPATME].

BenoMoraTenbHEH ANrOPATM — BTO AJIFOPHTM PeINeHNUs He-
KoTopo#l moasagawy mexoaHoi (ocHOBHOMH) 388N,

BenomoraTensHEN aNFOPHTM, 3aNMCAHHBIA HA A3BIKE IIPO-
rpaMMHPOBAHHA, HAZLIBASTCA NPONELyPOil.

BenoMoraTeasHBI ANTOPATM RoJsKeH OBITH onncaH. Ilocne
9TOTO B OCHOBHOM AJITOPHTME MOKHO HCHOOJIb3OBATH KOMAHLIY
00paNIeHHA K BTOMY BCIIOMOTaTebHOMY ANTOPATMY.

MeTon OporpaMMHApPOBARAS, IPH KOTOPOM CHAYANA 3ANHCH-
BAETCH OCHOBHOM ANrOPHTM, & 3aTE€M ONHCLIBAIOTCH HCIOAbL3O-
BRaHHLIe B HEM BCIIOMOraTeJbHEE AJMrOpATME, HASLIBACTCA Me-
TOAOM HOCJIELOBATEIbHON ASTAINIAIAN, HIHA TPOTPAMMHIPOBA-
AAeM c¢Bepxy BHH3. O6paTHHE NOpAAOK TPOrpaAMMHPOBAHHA
HA3LIBAETCA IPOTPAMMHPOBAHHEM CHH3Y BBEDX.

? Bonpocst u 3adarus

1. Yo TaKoe OCHOBHON ASTOPHTM; BCIOMOTATEABHEEL ANTopHTM !

2. Yem oTIEYAETCH CIIECAHNE BCIOMOTaTe/ISHOTO ANTOPATMA OT o6pa-
IMIEHAA K BCOOMOTATENLHOMY ANTOPHTMY ?

3. KakoBH OpaBnNia OMHACABRA BCOIOMOraTeNLHEIX ANTMOPUTMOR (IIpo-
menyp) ana ncaoaanarens F'PUC?

4, Kak sanucrniBaeTca KOMaRAa 00pameHud K OponeAype B A3KIKe HC-
noxarTens FTPUC?

5. B veM CYTh MeTOA TOCAEHOBATENLHON ACTANHIATHAT

6. YUTo Taxoe IpOrpaMMHPOBAHNE CHA3Y BBEDX; CBEPXY BEES?

7. Henonnsya BCOOMOTATENLHEIE AJIMOPATMEL, 3ANPOrpaMMEpYiiTe

PHCOBaHHE CACTYIOIIHX PUTYP:
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L uknuyeckue
§ 30 | anropuTMmbl

Ocnosnbie memol napazpapa:
= xoManda yuKaa;
® KUKA 8 npoyedype;
B OROK-CXEMbI QRZOPUMMOS,
B BQUKA ¢ npedycrosuen.

KoMaHa BHEIa

OfcyauM pellleHHe cleAyIOlel sagaun,

3anaua 3. Hexoauoe monoxenne: F'PHC — y meBoro kpasa
OoNAsA, HALpaBJdeHHe — Ha BocToX. TpeGyerca HapHCOBaATH
FOPAIOHETATBLEYI) JJAHHIO Yepes Bech S9KpaH.

8ajavy MOKHO PElIMTh, Hanncas 15 pas koManxy mar (ecau
nonepek nona pucyeka 15 maros). Ho ecTs u 6oiee ROpOTHE#A
BADHAHT IporpaMMel. BoT oH:

I0KA BIepenn He Kpail HOBTOPATH

i i

mar

15

3iech HCOOAL3OBAHA KOMAHAA, KOTOPAA HASHIBAETCA ITHK-
Jom. PopMAT KOMAHAER! I[HKJIA CIIeAYIOMFii:

HOKa <YCIOBHE> NMOBTOPATH
HIL
<TeJIO HHKAA>

KX

CayxeGHOE ¢I0BO HI 0003HATAST HAYANIO IAKJIA, KI| — KO-
Ben IHKJIa.,

9710 nepsan komanga na CKH, xoropas peasmayer obparay
CBA3b MEXNAY I'padhHYeCKEM HCIOIHNTEIeM B YIPABIAIOOIAM HM
KoMuEBloTepoM. Ona sarIdaeTesa B TOM, UTO NIPOBEpASTCH, He BHI-
men ja 'PHC \a kpait 0o/IA, He MPO3AT JH €My CAEXYROIAA mar
HJIHA IPRIKOK B TOM HanpapieHEu apapueil, IIposepaeMuie yeiio-
BHSA 3BYYAT TaK: 46nepedu xpaii?» uiam «snepedu He xpaii?». Ha
ITO MAINMHA NOJXYIAET OT NCHOHUTENA OTBET «03» MIH ¢Hems.

B npuBefieRHOM NpHMepe NPOREPAETCA YCJAOBHE <«BlIEPEAH He
Rpait?». Ecam «gas, TO AenaeTca mMAr (T. e. BENTOAHACTCR <TeN0
OUKIa>), 3aTeM MPOUCXOAUT BO3BPAT HA NPOBEPKY YCJIOBHSA, H BCE
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DoBTOpseTCa. ECIN NpoBepKa YCNOBHA AAeT OTPHIATENALHEIA pe-
3yAbTarT (. €. BuepeAn Kpail), TO BLRIMOJHEHNE NWKJIA 3aBeDmIAeTCH
H HCTIONMHACTCA CIeAYIONIAA OCe ITHKIIA KOMAHAA TPOIrPAMMEL.
IIpu nporpaMMHPOBAHNH IUKJIA BAKHO AYMATH O TOM, YTOGH
oMKa Ok KoHeuHRM, IuK/, sanucaHHNi BHINEe, KOHSUHLIH,
JBAradack B OZHOM HANPABJCHHMH, HCIOMHATENb O0AZATEALHO
JAOCTHTHET Kpas, H HA 3TOM BHIIOJHCHHAE O HAKIA 3SAKROHIATCA.
Cumyauus, npu xomopoil 8uinOAREHUE YUKAG HUK020aQ He
aaranvyusaemcs, Hazveaemces sanukaasaaaeM. Ilycrs T'PHC
HAXOAUTCA B cepPeANHe ond. McmoaHeHte CAAVIOLIero UKIa:

HOKA BOepeAn He Kpail HOBTOPATE
HE,

mar

AOBOPOT
1511

Hukorjga He 3akopunATcA. [PHUC Gyaer OeckOHEeYHO PHCOBATBH
KBAAIDATHK, TAK KAK IDPOBEPKA YCJIOBHA ¢BIEDPeAW He Kpaii?s
Bcerjia SyaeT AABAThH MOJNOYKHATENBHEIN OTRET.

Iuxx B mponexype

3anaua 4, Teneps cocTABAM OPOrpaMMy, IO KOTOPOit rpadmn-
YecKHH HCIONHUTEN: HADUCYET NPAMOYTONLHEYI0O DAMKY IIO
Kpaio oad (pmce. 5.7). Hexonnoe nonoxernne; 'PUC maxoaurca
B JIGBOM BepXHEM VIIY, CMOTPHT HA IOT.

PaMxa cOCTOMT M3 YeTHIpEX ARHHHA, DOITOMY PASYMHO BOC-
IOAL30BATECA NPOUNeAYpoil, mpoRoAAINeil ITHHHK OT Kpad Ao
Kpad moad. OnaTs 6ynem neficTBOBATE METOAOM NOCJSAOBATE R
noit geranuganuu, HanumeM cHaTANA OCHOBHYHD OPOIPAMMY.

nporpaMma Pamxa
HAY

cnexai JIMHHAA
HOBOPOT
cnexai JIMHUA
OBOPOT
cpenait JIHHWUA
TOBOPOT
cnenait JTHHUA
KoH

Puc. 5.7, Pe3yIETAT BRIIOTHOHHAA

mporpaMuul « Pamias . Crpenroft
YKasaHO HATANLEHOE COCTOAHHE
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IIporpaMma npoBefeHHA AUHHH HAMH Y)<e PacCCMATpPHABA-
aack. Ocranock ohOPMHTE €€ B BHAE IIPONEAVPHI.
npouexaypa JIMHUS
HAY
IOKA BOepeIH He Kpai NOBTOPATE
HII
mar
K
ROH
Iipu cocTagrNeHHMH 3Tod HNporpaMMhE HCIOOMB30OBAJIACE OFHO-
ITATOBAA ASTAJIH3AIUA B TAKOH NOCKeAOBATEIEHOCTH!

OCHOBHAA ITFOTPAMMA
IIAT AeTAXUSATH

nponeaypa JIHHHS

Baok-cxeMEl aATOPATMOB

Hauunpag ¢ 50-x rogos npomiore BeKa, T. €. emie ¢ SMOXH
9BM mepBoro noKosaeHHA, IPOrPAMMHECTH CTAJINA ACIIOAL30BATE
rpadpuUecKHe CXeME], HM300pa)kaloliHe ANTOPUTME, KOTODHIE
TONYIHAH BHasBanne 6IoK-cxem.

Baok-cxeMa coctouT B3 Huryp (6;10%0B), 0603HATAIOIHAX Aeii-
CTBHA HCIOJHHATENA, H CTPENIOK, COSIAHAIOMMNUX 5TH GJIIOKH B
YHKASHIBAIOIIMX HA IIOCHSAOBATENEHOCTE NX BHINONHeHNA, BRYT-
PR Kk moro 6710Ka 3AMACHIBACTCS BHITOJIHAEMOe AeiicTENE, Pop-
mas10Ka DOACKASHIBACT XAPAKTEP AeHCTBHA, KOTOpOoe 0H 06o3HA-
uaer, lna npugaEua HATAARHOCTH H eAAHOOGPa3HA cXxeMaM aJI-
FOPHTMOR BCe rpadHuecKne 3JIeMeHTH CTaHAAPTH3NPOBAHEL.

ITocmoTpaTe HA pHe. 5.8, rae noKkasaaa GJI0K-CXeMa AJITOPAT-
Ma pHCOBAHHA paMKH. OHA COCTORT H3 ABYX uacTeii: 610K-cxe-
MEI OCHOBHOT'O AJIPTOPHTMA M OJIOK-CXeMbl BCOMOTATEILHOTO 8JI-
roprrma JJHHWA.

H3 >THX cXeM DOHATHO HA3HAYcHKE 6/10K0OB pasnrIHOM dop-
MHI (puc. 5.9).

Ilmxa ¢ opexycaoBHeM

Komanaa nuina nuaobpamaerca He OTAeILHEIM BJIOKOM, 4 18-
JIOH CTPYRTYpOH, mokasaHHOH mHa pue. 5.9. Tarywo cTpyrTYDY
HA3HIBAIOT MHKJOM € OpeayeaoBHeM (TAK KAK YCJIOBHE IpPeA-
IMeCTBYeT TedXy DHKIa), EcTh M JApyrodl BapHMaHT HasBaRHA:
OHRT-TTOKE (DOKA YCJIOBHE HCTHHHO, NTOBTOPACTCS BHIIOJIHEHHE
Telra UMKIA).
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OCHOBHOW anropuTW BenomorarensHsid anropwrv

Coavamein >

JMHAR JMHUR Bnepeawn
He Kpai?
h 4

noeopoT noeopoT

§

aa
wiar

JWHWA JIMHAA ]

NOBOPOT xoney

Puc. 5.8. Biok-cxeMa anropurMa sPaMias

Havyano N
-y ,

AnropuT™Ma wer
fipoctan komaxpa

Obpawenms

K BCTIOMOTATENbHOMY
anropuTMy

Aa
Teno yvkna
1
O Mposepka yenosus ¥

Puc. 5.9. dnemerTE GIOK-CXEM H CTPYKTYPA «IHKIS

Ilpn pemeHHH CIeAYIOMEH 34ZAYA CHOBA OyaeM HCIOAB3O-
BATh METOJ, HOCAeHOBATEILHEON AeTATASAIMH,

Samaua 5. Tpebyerca pPACUEePTHTEH IONEe IOPH3OHTANBHEIMHK
maHeaMn (pre. 5.10). HcexoaHoe cocTosHHe HCMONHATENA:
BepPXHMH JIeBEIA yT0JI, HANpABNEeHHe — HA 0T,

B nporpaMme 1A pemenus 3Toi 388U HCHOIB3YETCH T4 e
npoueaypa JJIHHHW . Hpyras npouneaypa — BO3BPAT — nos-
ppamaer TPHUC x 1eBoMy Kpaw DOJA AJNA PHCOBAHHUA CICAVIO-
meit TAEAA.
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Prc. 5.10. PeayabLTaT PHTIIONHEHHA IPOrPAMMEL « PA3INHOBRAY .
Crpenkoidl yragaHo HAYAJRHOE COCTOAHNE

mporpaMMa PasinHOBKA nponexypa BOSBPAT
HAY HAY
TIOKS BIEpE® Be Kpai nosopoT
NOBRTOPATE HOBOPOT
1 nOKA BOepenn Be Kpait
noBOpOT RHOBTOPATS
cpenailt TTHIA i1
caenaii BOSBPAT HPLIEOK
IPLIEOX Kl
K, DOBOpPOT
NOBOPOT KOH
cuexali THHHMSA
KOH

Biok-cxeMM OCHOBHOT'O H BCIOMOTATEABRHOIO ANTODHTMOB
OpeAcTARNeHK Ha PHC. 5.11.

KopoTKo O rmaBHOM

Jlna DporpaMMUPORAHKA NOBTOPAIOINUXCA AeHcTBHIL nprMe-
HAETCH KOMAHAA HKAA, KOTODAA HMeeT CAeRYIOMIVIO CTPYKTYPY:
IOEA <yCJOBHE> NOBTOPATE
HIY
<TeN0 GUKIa>
K

Komanns muxiaa peanasyer oSpaTHYIO CBASE MeRAY O0Dhek-
TOM YODABJIeHHA H yOpapnawomeit cucreMmoii. IIporepka ycnmo-
BHA AaeT HEGOPMANMIC YIPABAAIOIEH CHACTeMe O COCTCAHHH
offheXTa YIIpABRIeHHAA.

B nuKae ¢ TPeAYCIOBHEM, €CJH IPOBEPSIEMOE YCIORHE BRITKOJ-
HAeTcA (MCTHHHO), TO BHIOJIHAITCA KOMAHAE, COCTABASIOIUE
Teno nuxaa. Ecom ycaoBHe I0XHO, TO NMPOMCXOAHT BHIXCH M3
HUKJIA,
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Pxac. §.11. Bnog-cxeMa anropaTMa « PAsIHIHOBKA»

IIpr DporpaMMHEPOBAHEH HOHKJIA HeoGXOAHMO CHAeAHATH 34
TeM, YTOOH He JONYCKAAOCH BAIHKIUBARNA.

Baok-cxema — 310 rpadEdecKHnii coocof ONACAHKA AJIFOPHT-
Ma. BioKH 0603HAYAIOT NelCTBHA HCIOJAHHTEIA, 4 COeTUHIIO-
IIMe HX CTPEJKH YRKA3HEBAIOT HA MOCACA0BATEILROCTE BHITOMHE-
HHA geificreuii.

? Bonpocst u 3adaHus

1. Yro raxoe nuxn? Kax sanncripaerca xoMagaa nukna?

2, Yro Tarxoe yeaopne nukaa? Yro raxkoe Teqo quixa?

8. B XaKoM cayuae NPOUCXOANT SAINKINBARNE AJINOPHTMA?

4. Yro Taxoe Gror-cxema?

5. Mz raxnx GmoKoB cocTaBNAI0TCA GII0K-cXeME] (RaKk oHmE naofpama-
I0TcA U 9To 06ozEATAIOT)?

6. Yro obo3EATAIOT CTPENKH HA Brok-cxemax?

7. CocrapbTe nporpaMmy, nepesoaamyio I'PUC B yron nona as mobo-
r'o HCXOAHOTO COCTOAHMA.

8. CocTaBbTe ODPOrPAMMY PHCOBAHMSA IPAMOYTONLHOH PAMKH BAONL
Kpas DI IpH JK00M HAYaRbHOM COCTOSHAN ACIOJXHATEISA.
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BeTBneHue
§ 31 | nnocnenoBaTenbHan
AeTanusauus anropurMa

Ocnoshbie memvs napazpadha:
B XOMEKOG eemerenuR;
» Henoanan popma KoMardvl eMmsBRACHUR,;
® npusep 3adavu c deyxwazoeoii demarusayuei.

KoManna peTnacHHA

TloanaxoMEMci eme ¢ ognoi womaraoli 'PHC. Ona Hasniea-
eTcA KOMAHAOH BeTBAeEmA. POpMAT KOMAHALI BETBICHHS Ta-
Kol:

ecan <ycjaopme>
TOo <cepusa 1>
HHAYe <cepma 2>
KB

CrayxebHoe CIOBO KB 0003HAYACT KOHEI, ReTRACHUA,

HNo-npesxuemy 'PHC mo:xer NpOBEPATH TOJABKC ABA YCJIO-
BUA: <«8nepedu kpali?» unu «enepedu ne xpaii?y. <cepua> —
2TO OQHA MM HECKOXBKO CISAVIOIHUX ADPYT 38 APYFOM KOMAHI.
Ecam <ycaopue> COPaBeNJIABO, TO BHIDOJXHAETCH <cepuda 1>, B
OPOTHBHOM caydae — <cepud 2>, Taxkoe BeTBIeHHe HABLIBAET-
ca moaasim. [Ipumep noxazan Ha puc, 5,12,

NPLIKOK NoOBOPOT

v

Puc. 5.12. Baok-cxeMa NOAHOTO BETBACHHA

Henoauas GpopMa KOMAHIE BeTBACHHNR

B gexoTOpHX cOyuaAx HCIONB3YETCA HOIOAHAA Gopma Ko-
MaHAB BeTBJIeHARA (puc. 5.13). HanpuMep:
eCIR BIepean Kpai
TO HOBOPOT
KB
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nosopoT
1

Puc. 5.13. Biok-cxeMa HeHOJTHOrO BETBICHAR

Henonnaa dopma KOMAHALI BETBICHM !

ecaM <ycJIoBUe>
T0 <cepus>
KB

3aeck <cepnA> BHIOJHACTCH, SCHH <YCIAOBHE™ CIpPABEIIIH-
BO, B IPOTABHOM CJy4A¢ OPOACXOAHT Depexol K ciaexyiomedi mo-
cJIe BeTBJIIEHMA KOMAHAE AITOPHATMA,

CocTaBpuM IOCIeAHION, CPARHATEIBHO CAOKHEYIO MPOTPAMMY
ans 'PHC. Ha sroM npaMepe BH YBELHTE, 1T0 IPAMEHEEHE Me-
TOZA HOCHEAOBATEIBHOM NeTANUIANMH ofiiervaeT pemenne He-
HOTOPBIX «TOJIOBOJIOMHBIX# 38714,

Ilpumep 3axa9d ¢ ABYXMAroBOil AeTanmaanmel

3agaua 6. [TocTpouTE OpHAMEHT, COCTOSINHMIY H3 KBAAPATOB,
PacnoIoKeRHRIX D0 Kpaam nonsa. Hexoxaoe monoxenne I'PHC —
B BEpXHeM JIGBOM YTJUIy, HAIpABJIeHHe — Ha for {pac. 5.14).

Ipoueaypy, pHCYyIOmMYK HENOYKY KBAJAPATOB B OJHOM H&-
npaesteHud, HazoseM PSIL. IIpouenypy, pHCYIOLIYIO OQWH KBAJ-
par, Hasopem KBAJIPAT. CHAgans HATHIMEM OCHOBHYIO IIpO-

rpaMMy:
nporpamma OpHameHT D D D I:I
“‘::neuaﬁ PO D D
MOBOPOT
uP
brereige O O
i P
nosopor (1 0O O O
cpenaii PHA]I
KOH Pre. 5.14. PeavabsTar BHTIOAHe-

HUAA HPOrPAaMMBL « OpHAMEHT» .
Crpenxoif YKa3aH0 HAYAIRHOE
cCOCTOAHNEe
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Teneps nanwmenm npoueaypu P u KBATPAT:

nponeaypa PAJl nponeaypa KBAIPAT
HaY Hay
OPLIEROK mar
NPLIROK HOBOPOT
IOKA BIEPEAN He KEPaif MOBTOPATH mar
HI HOBOPOT
cpenait KBAIPAT mar
€cJIN BoepeAl He Kpait HOBOPOT
TO NPHIXOK mar
KB DOBOPOT
K IPHIAOK
KOH KOH

B opouegype PHI B Tesre MEKNa COAEPKATCA HEOOJNHOE BETE-
aenne. CTPYKTYPY TAKOro AJrOPHTMA MOKHO HAZBATH TAK:
IHKJ € BIG:ECHALIM BETBICHHCM.

Ha puc. 5.15 npusesena 6imoxk-cxema nponenypst PHI.

| NPLXOK |

v

npwxox

@

[| xsapgpar

Puc. 5.15. Bnok-cxema nponeaypsr PHJT

Cocrarnerue 37oif nporpaMmi noTpeBOBAIO ABYX HIATOB Ae-
TATHIAILHNA &JITI'CPATMA, KOTODHIE BHIIOJHANTHCE B ‘l'aROﬁ IIocJje-
ACBATENILHOCTH:



§ 31. BetaneHue n NOCNeA0BaTENLHAA AETANWIALIHA aNropMTMa 173

OCHOBHAR NPONPAMMA
1-A lWar peTanuaaumn
Apouenypa PAN,
2-ii war geranusalum
npoueaypa KEBANPAT

Teneph BAM H3BeCTHHI BCe KOMAHAL YIpaBIeHAA rpaduue-
CKMM BCOONHHTeNeM. X MOXHO DA3NEIHT: HA TPH IDYIIILL:
npocThie KOMAHALI; KOMAHAA 06palNeHEnda K NPOMeAype; CTPYK-
TypHEEe KoOMaHAsl. K Tperbeil rpynne oTHOCATCA KOMAHB! MK -
JIa | BETBJICHUS.

CEKH rpaduaeckoro HCoIHRTEXA

ITpocThie KOMAHIL CTpyKTYpEDbIE KOMAHALI
mar NOKA <YCIOBHAE> NOBRTOPATH
DOBODOT oI
OPLIEOK <TeJIO MIKIA>

KL,
OfpanieEre K mponeaype
eclAH <YCJIOBHEe™>
clienal <EMA TPOLeAYDHI> TO <cepug 1>
HEAYe <cepHa 2>
KB

KopoTko © rmaBHOM

KoManna BeTBIeRHA MMeeT CaeayvIomnit dopMar:
ecaH <ycRoBHe>
To <cepusa 1>
HHAYe <cepud 2>
KB
Ecnm <ycroBHe™ RCTHHHO, TO BRIIOJIHAKITCA KOMAHARI, CO-
CTABJIAKINUAE <CEePHIO 1>, eClIH J0XHO — <CepuIo 2>,
Henosnaa ¢opMa KOMAHE BEeTBACHUA:
eCaIH <yCIOBHE>>
TO <Cepuda >
KB
Ecau ycnoBMe HMCTHHHO, TO BRINOJHAETCA <CepUA™, eCaAU
JIO¥HO, TO CPa3y IPOHCXOAHT NepexXofi K CieAyIolnel 3a BeTB-
JleHNeM KOMaHje ANrOpHUTMA,
CnoXHEIE ANTOPATMEL YA00HO CTPORTE IIYTEM IIOMIATOBOH Ae-
TanU3aAIUA.



YTIPABNEHHNE WU

KubepHeTnueckan mogenb ynpasneHus

Ynpasnsiowuii | | OBbekT, ocywecTenAoWmA
obvexr ynpagesieHue
O6beKT, BEINONHAICLUMA
ObvexT || KOMaHOp! yNpaBrneHus, —
ynpaeneHus UCRONHUMeNs
anzopumMa ynpasnoHus
MNpamas CBA3b e Kaan nepenau
KOMaHz, yNpaeneHus
KaHan nepepauu
Obpatias cBA3b = WHOPMALIAU O COCTORHWM
o6LeKTa YRpaBneH1s
Anroputm L MocnepoeaTensHOCTb
yNpaBneHun KOMAaHA yNpaBneHus
ABTOMATUIECKUR TexHUYecKue CUCTeMBI,
CUCTEMb) B KOTOPbIX PyHKUMIO
c nporpammHLIM - | | ynpasnsiouwlero o6bexra
yrpaeneHuem BbINOSTHAET KOMMbIOTED




Cucrema
OCHOBHbIX NOHATUW

AnroPTMbI R
AnropurMulauun
| HcnonsuTent CKU — cucrema
anroputMa KOMaHg ucnonxuTens
DuckpeTHocTs
CaoiicTea MoHATHOCTL
anroputma TOMHOCTL
KoHeuHOCTL
CnegosaHue
1 AnroputMudecive
CTPYKTYPbS BeTtBnexue
Livkn
— CrpyKTypHas MeToauka anropuTMU3aLvn

| Nocnegosarentwan eranusauns |

MocTpoeHue anfopuTMa | I
13 6a230BLIX ANFOPUTMHYSCKHX OcropHoi || | BonomoraTenshbie
CTPYKTYD: chedoeanue, anfopuT™m anropuTMbl

eemeanexue, Luxn I |
[ Npoexrmporanue caepxy Bruz |
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? Bonpocbt u 3adaHus

1. Yro Takoe momarosaf ZeTATHIANNAT

2. Uz Kaxpx KOMAHA MOTYT COCTOATh BCIOMOTATE/LHBIE AJTODHTMEI
nocxeIHero YpOBHA ACTANAZANART

3. Karoll popMar uMeeT KOMaHga BeTBIeHAA? Kaknme peficTBEA He-
DOJHEWTENA OHA ONPEXEETeT?

4. YenM oTNHYACTCA IONHOE BETRISHHE OT HEIOIHOro?

5. IIyreM nomaroBoll AeTAIASAODNHA COCTABLTO MPOTPAMMEL YIPABIIES-
HAA rpapMIeCKHIM HCOOJHATENOM AJIA DEINeHNA CIAeAYIOIHX 34a-
aad:

* PACYEPTHTSH BCe [I0JI€ FMOPH30ATANBHHNMN TYHKTHPHHMHE IHHAA-
MH;

* HADHCOBATEH KBAADATH BO BCEX YIVIAX NOJIA;

* pACMePTHTH BCe MoJle B KIeTKY €0 ¢CTOPOHO, pasHofk mary.

Yemy Bbl AOMKHbI HAYMUTBLCA,
u3y4ms rnasy 5

OcCBOMTE IPOrPAMMHOE YIIPABJIeHNe OGHHM H3 Y4eGHBIX rpa-
AgeCKHX HCOOTHATEICH,

CocTasnars THHeHHEIe IPOTPAMMEIL,

CoCTABIATh TUKAHISCKHAE TPOTPAMMEL.

CocTaBIATE OPOTrPAMMEL, COAEPHAINHAE BeTBJICHHA.

OOUCHBATE ¥ HCHONB3IOBATL BCHOMOTATEILHEE AJTOPUTME
{noanporpaMmer).

IIpuMeRATE MeTOX IIOCIeAOBATEIBHON AeTATH3AITNHN.
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3Aech Bbl y3HaeTe

¢ HTO TaKO® NPOorpamMMpoBanne

* KaK CTPOATCH BhiMACHHTENbHbLIe

anropuTmbl

*_KaK COCTABNAIOTCA NPOTPaMMb)

Ha asbine Nackans

12—1303
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Y10 Takoe
§ 32 | nporpammupoBaHue

Ocuosrnbie memst napozpapa:
R KO MAKUE RPOZPAMMUCTUBL,
B Yo MaKoe R36iK BPOIZPAMMUPOSAHUNL,
R YO MAK0e CUCMEMA NPOZPAMMUPOSAHUR.

KTo Takue nporpaMMBCTB

Temeps BaM OPeSCTOUT GAMIKe NOSHAKOMHTRECA eIlle ¢ OAHHM
paspenom HEGOPMATHEKHN, KOTODEI HAaswiBaerca «IIporpammu-
poBaHHES.

HazspadeHnEe IPOrpaMMHPOBAHHS ~—
paspaGoTxa OPOTPAMM YOPABACHHUS KOMOLIOTEPOM

C LeJIBI0 PeIlleHMA PASIUYHELX
HEQOPMANMOHHEBIX 3a8A9.

CoemmanncTel, 0poheccHOHANLHO 38 HEMAIOIUECH ODOTPaM-
MUPOBAHWEM, HABLIBAIOTCA HPOrpaMMHCTaMi. B nepehie roanl
cymecreopanud 9BM Ana HCNOJNL30BAHAA KOMIILIOTEPA B JIKO-
6ol obnacTe HYKHO OBIJIO YMETh IporpaMMuposaTs. B 1870-x —
80-x rogax XX Bexs HAUUHAET DASBHBATLECA OPHUKJIAAHOE
nporpaMMHoe ofecmedeHue. BypHoe pacnmpocrpaHeHHEe IIpH-
kaagaoro II0 NpoR30mII0 ¢ HOABAeHHEM NePCOHANBHBIX KOMIIb-
Tepos. CTANO coBceM He OGA3ATEIBHEIM YMETh IPOTPAMMIEDO-
BaTH AIA TOTO, UTOOH BOCHONL3OBATLECA KOMOLIOTepoM. Jlionu,
paboraninae Ha KOMOBIOTepAX, PASACNHIACH HA HOAB3OBATE-
Je¥ 0 nporpamMmMucToB. B HacToAInee BpeMA OJB30BATENEH I'0-
paszo Goxpmie, 9eM DPOrPAMMHACTOB.

MoskeT BOSHHKHYTH BIEUATNCHHE, UTC IPOrDAMMMCTHL Te-
neps y:xe u He ny:kuasl Ho KTo e Toras 6yaer cO3qaBaThL Bee
OOEPANMOHHHIE CHCTEMEI, DEAAKTODHRI, rpathudeckme maxkeTHl,
KOMObIOTepPHEIe UT'PH B MHeroe gpyroe? [Iporpammucrer, Gesy-
CHOBHO, Hy KHBI, IIPIIeM 385290, KOTOPHIE M NIPAXOAUTCH pe-
IaTh, cO BPEMEHEM CTAHOBATCH BCE CIOMKHER,

IIporpaMMHpOBAHHE OPMHATO PasHeNfaTh HA CHCTEMHOE H
npuknagHoe, CHCTeMBRIe HPOrPpAMMHACTEI 3AHUMAIOTCS paspa-
00TKOIl cHCTEMHOTC NPOTPAMMHOrO o0ecliedeHMsA: ONEpPAmHOH-
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HBIX CHCTEM, YTHINT H IIP., 8 TAKKE CHCTEM IPOrpAMMHBDOBAHHA,
Hpuxnaanse IporpaMMHECTH CO34AI0T IPUKIAFHES MTPOTPAM-
MEI: PEIAKTOPEI, TA0JHYHLIe TIPOUECCOpEl, ATPHI, 00yUaloInHe
IpOrpaMMbl A MHOTHE Apyrue. CIpoc Ha BRICOKOKBaRGAIIPO-
BAHHBIX OPOrpAMMHCTOB, KAK CHCTEMHEIX, TAK U IDHKJIAAHRIX,
o4eHb SoabImoii.

B nanmBoit rrape BBl DO3HAKOMMTECH ¢ IPOCTEHIIUMH IIPABA-
JAMH H NPHEMAMH IPOrpAMMHDOBAHHA, 3ArJIAHETE B 9TY aK-
TYANBHYK U OPEeCTHIKHYIO NpodecCHOHAABHYIO 00JACTD.

Y10 Taroe ALK NPOTPAMMHEPOBAHMSA

Hdnsa cocrapieHEs MpOorpaMM CyMeCTBYIOT pasHooGpasHme
SSRIKH BPOrpaAMMEPOBABRA.

~ A3k nporpaMMEpoOBAENA —
2T0 QHKCHPOBAHHAA CHCeTeMa 0603HaTeHAN
AJA ONMMCAHAA AITOPUTMOB B CTPYKTYP NAaHHRIX.

3a roae! cymecteosaEna IBM 6r110 co3/1aHO MHOIO A3LIKOB
nporpaMMupoBanna. HanGonee uapecTHBIe cpegu Hux: Pop-
rpaHn, Ilackans, Beitcux, C (Cu) m gp. PacnpocrpanesnsiMu
A3BIKAMHY IPOTrPAMMUDPOBAHUS ceroand apnaorca C++, Delphi,
Java, Pascal, Visual Basie, Python.

9T0 TaKoe CHCTeMAa IPOrpaMMHpPOBAHENA

Juia cospaHuA ¥ HCIOMHEHHS HA KOMIBIOTePe OpOrpaMMEd,
HANIHCAHHOI HA A3LIKE IPOrPAMMMPOBARN, HCITOXLIYIOTCA CR-
¢TeMbI IPOTPAMMHDOBSHUSA,

CHeTeMa MPOrpaMMHpPOBAHHEA — 3TO

" OporpaMMHOE ofecneueEne KOMIbIOTEpA,
OpeaHA3SHAYEHHOE AJiA paspaboTKu, OTIIAAKHA B
HMCOOJHEHHS IPOTrPAMM, 3AOACAHHBIX HA
OIIpeAENCHHOM S3bIKe NPOrpAMMAPOBAHMS.

CymecTByIOT CHCTEME IporpaMMmmpoBanua Ha Ilackaie,
Beiicuke B APYIrAX ASHIKAX.

B naHHOM riape peus OymeT MATH O CPEACTBAX H cOoocobax
YHHEBEPCANBHOTO IPOrPAMMHPOBAHAS — HE OPHEHTHPOBAHHOTO
Ha KaKYIO-TO Y3KYI0 IPUKIaAHYI0 00aacTh. [IpaMepoM y3xkoce-
IAAIAIHPOBAHHOIO NPOrpaMMHpOBAHHUA apagercas Web-nipo-
TpPAMMHpPOBAHHE, OPHEHTHPOBAHHOE Ha cosfauue Web-caiiTos.



180 MnaBa 6. Mporpammnos ynpaeneHue pabaTod komnstoTepa

Haa srAx Deneil, HATpHAMED, HCNOIB3YETCH ALK JavaScript.
Asmaxen [lackans, Beiicnx, CH 0OTHOCATCH K THCIY YHHBEPCATE-
HRIX S35IKOB ONPOrPAMMAPOBAHAA,

PaspalfoTira 1000l mporpaMME HAYRHRAETCHA € HOCTPOSHHA
aJropuTMa pelieHna 3agaun. Huske Mul ofcyanmM ocobeHHOCTH
aJTOpUTMOB pellleHHA 3axau 00paboTke MEGOpMADAN HA KOM-
IBIOTEpE.

.
KopoTxo o rnasHom

porpaMMuporaEne — ofaacTb HHQOPMATHKH, NOCBANEH-
HAA paspaboTke OPOrPAMM YIIPABJIEHHSA KOMOBIOTEPOM ¢ OEJILI0
pemeHndA pasniudHbX KHPOpMANHOHHERIX 38484,

TIporpaMMupoBaHHe 6RIBAGT CHCTEMHBIM M IPHKJAAXHEIM,

Xlackans, Beficnx, Ca, @opTpaH — 3T0 YHHREDCANLHKIE A3LI-
KH IpOorpaMMHADPOBAHKA.

CHcreMa IPOrpaMMHAPOBAREA — 3TO IPOrpaMMHoe ofecniede-

HHMe KOMILIOTEpa, OPeJHASHATECHHOE A1A PaspaboTKH, OTAaKH
¥ MCTIOTHEeHNSA NPOrpaMM, 3aIMCARHKIX HA ONPeAeICHROM ASHE-

Ke IPOrpaMMHUPOBAHUS.

? Bonpocst u 3adanusn

1. Y7o Taxoe oporpaMMupopaEEe?

2. Kaxue 3aa9f PeINAIOT CUCTEMHELIC B DPHKAAAHEIE IPOTPAMMBACTE:I?

3. Hasorure Hanfonee PACHPOCTPAHEEHEIE S3HIKHA MPOTPAMMHDOBS"
HHA.

4. B yeM COCTONT Ha3HaYeHEE CACTEM IMPOrPAMMHAPOBAHRAT

AnNropnuTMmbl

§ 33 ] pabotnbl
C BeNnUunHaMu

Ocrogrbie memut napazpapa:

KOMRLLIOMED KAK UCROAHUMERL QR20DUMMAOB;
SERULUHDL, KOHCIMAHMYL U NepeMenble;
cucmema KOMaHod;

KOMAGHDIQ NPUCBAUBAHUA,

Komanoa esoda;

KoMaHOaQ sbi600G.
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Komnelorep KAK HCHOJHNTEAh ANTOPHTMOB

Bawm yixe H3BECTHO, ITO BCAKMI ANITOPHATM COCTABIACTCA ANHA
KOHKPETHOT'O HCIIOJMHUTeNA. Tenepb 8 Kavecmse UcCnoiHUMe AR
Mot Gydem paccrampueamsb KOMRLIOMED, OCHAULEHHbLI cucme-
MOll NPO2DAMMUPOSARUR HA OTIPEOEEHHOM A3bLICE.

KoMnpioTep-uenoaamTens pafoTaeT ¢ oOpeAeIeEHNMHE JRH-
HBEIMH TI0 OIIpeAcIeHHOH HporpamMe. JIaHHEEEe — TO MHOYKECT-
BO BeJIHUMH,

Beamunubl: KOHCTAHETHL H NepeMeHHEEe

Komueiorep paboTaer ¢ madopmanueii, xpanaoelica B ero
naMaTH., Orgeasublii MEGOpMAMOHERIH 00BEKT (IHCHO, CHM-
BOJI, CTPOKA, TalINOA M IID.) HASHIBACTCH BOAHIHHOM,

Bcakaa obpabaTeiBaemMan mporpaMMoii BeIAIAHA
3aHHMAET CBOE MECTO (I10/1e) B MAMATH KOMITLIOTEDA.

3HaucHNE BeNHUYMHK — 3TQ HHboOpManma,
XpaHHMMAaA B 3TOM IIOJIe MAMATH,

CyLiecTBYIOT Mpl OCHOGHLLX MILNG 6EAURUN, ¢ KOTODHEIMH
paGoTaeT KOMIBIOTED: YHCAOBOM, CHMBONBERIH U JJOTHTECKHIL,
Hayuada 6836 AAHABIX M SNECKTPOHHBIC TAOJHIE, BRI YIKe BCTpe-
YAHCH ¢ 3THMHU THNAMU. B faHHO0i raase mbl 6yIeM CTPOHTD AJI-
TOPHTME, paboTaroniHe ¢ THCIOBRIMY BeTHUHHAMMY,

Yncnosble BeIMYHHBI B IPOrPAMMHADOBAHUY, TaK Ke KaK H
MaTeMaTHIeCKUe BeIAINEL!, ACAATCA Ha IeDeMEHHLE I KOH-
cTaHTH (mocToaEHHe), HanpuMep, B dopMyae (a2 — 2ab + b° )
a, b — nepemennnle, 2 — KOHCTAHTA.

Koxcranri 3aIMCHBAIOTCA B AJITOPHTMAX CBOMMH JECATHY-
HEIMHU 3HAUSHUSIMH, HanpumMep: 28, 3.5, 34. 3nauenne KOHCTANR-
THL XPAHNTCA B BEIAeIeHHON oA Hee AYeiiKe MAMATH B 0CTAeTCA
HEHM3MeHHLIM B TeUeHHe PaloTR NPOTPAMMEI,

Ilepemennarnie B IPOrpAMMHAPOBAHHAN, KAK M B MATEMATHAES, 0f-
OZHAYAIOTCH CHMBOJMICCKAMH HMEHAMH. JTH HMEHA HA3BIBAIOT
HAeaTR(pHAKATOPAMA (OT MNIATOIA «AACHTHPHOMPOBATES , ITO JHA-
YT «0003HAYATE S, «CHMBOIH3HPOBATE» ). MieHTRGHRATOD MOSKET
OLITE ofHol GyKBOIL, MHOMKecTBOM OYKB, codeTanneM GyxB ¥ mudp
a T. i, [Ipumepn nperTadmxaTopos; A, X, B3, prim, r26u T, o,

Crcrema KoMang

BaM ns3BecTHO, YTO BCAKHHA AArOPHUTM CTPOHTCA MCXOASA U3
CHCTEME KOMAHJ HCIOJHHATeNA, AJA KOTOPOre OH IpeAHA3HA-
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geH, JI1060i anropuT™M paboTHL ¢ BEIMYNHAMHA MOJKET OEITE cO-
CTABJICH H3 CICAYIOIIHX KOMAaH;
IOPHCBAHBRAHHE;
BBOX;
BBIBOJ;
ofpainenne K BCIOMOraTeAbHEOMY AATOPHTMY;
IHECT,
BeTBJCHHE.
DTH KOMAHAH CYILECTBYIOT BO BCEX A3SBIKAX, HOAREDPIKUBAY)"
IOAX CTPYRTYpHOE OporpaMMuposanue; Ilackane, Cn m ap.

KoManga mpuceaNRaansa

KoManaa npuceanBaENA — OXHA H3 OCHOBHBEIX KOMAHJ B aJIT0-
prTMax paboTH ¢ BeIHYMHAMH, 3aTHCHEIBATE ee MBI GyaeM TaK:

<[epeMeHHad > ! =<BBhIPAKEeHAL >
BHAYOK <:=» YHTAETCA «IPHCBOUTE». Hanpumep:
Z:=X+Y

KoMnou10TeD CHAYANS BRIYHACIIET BEIPAKEHHE, 3aTEM Pe3yJIb-
TaT OPACBAMBAET NEPEMEHHOM, CTOAILeH cilepa OT BHAKA «:1=».

EcJu 1o BHIIOJHEHNA 2TOH KOMAHALL COIepXAMOe SUeeK, CO-
OTBETCTBYIOINNX nepemMeHHBIM X, Y, Z, GBIJI0 TARHM:

x| 2 v |z ~ ]

TO IoCAe BHIIOOJHEHHI KOMAHARLI OHO CTAHET CJHAeXYIOIIHM:

x[ 2 | v [ 5]z [ 1]

TIpouepk B auelike Z 06o3HaAYAET, YTO HAYAJILHEOE YHCJIO B HEll
MOXeT OBITH JI0OEIM. OHO He MMeeT 3HAYEHHA AJNS pe3yabTara
AAHHOMK KOMAHAEL,

Ecnu cneBa or sHaKa IPHCBAMBAHMA CTOMT YHCJIOBAS Imepe-
MEeHHAS, A CIIPABA — BHIpAYKeHNe, OIpeAeaIomee IOPANOK BEI-
THUCJACHNA MHCAOBOH BeJMUMHR, TO TAKYI) KOMAHAY HAZLIBAIOT
apuipMerHTecKol KOMAHAON NPACBANBAHNSA, 8 BHpaKeHNe —
a8 pH(hMeTHIeCKHM BRIDAKOHHOM.

B uacTHOM ciayuae apu)MeTHUeCKOe BRIpAXeHHWe B MPaBO
YACTH OOEPATOPA NPHCBANBAHAA MOKET GHTEH MIpeACTABISHO Of-
HOii MepeMeHHOI RIH OAHOH KoHCTaATOH. Hanpamep:

X:=5
Y:=X
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Komauna sona

» SHAYCHAS NepeMeHHLIX, ABASIOINICT
ACXOAHLIMH JAHHBIMH pemaeMoii sazacm,
KaK IPaBHO, 3aKaI0TCA BEOIOM.

KoManrna BROAA B ONUCAHKUAX AATOPATMOB BRITJIAAAT TAK:
BBOJ <CIIHCOK NMEePeMEeHHBIX >,
Haopumep:
Bpoa 4, B, C

ITonwzopaTenio ypofHO, ecaM BBOA AAHHBIX OPrAHW3OBAH B
PeXHMe JHANOTa, KOTHA 0 KOMaHAe BBOJA KOMOBIOTED OPEePLI-
BaeT RHIIOJIHEAHE TPOTrPAMME] M JKAeT XeHcTBRHI TOJL30OBATE A,
I1oaraoBaTels Ro/KeH HAOpATE HA KJIABHATYPE BBOANMEIC 3HA-
4deHHd NepeMeHHBX B HaxaTh Kaasamy <BBOJ>. Brenennsie
3HAYEHHA TPHCBOATCA COOTBeTCTBYIOUIMM IepeMeHHBIM H3
CIIHCKA BBOJA, ¥ BLITIOJHEHKE IPOTPAMMEBI IPOAONHATCA.

Bor cxeMa BEIITOJHEHHA IPABSACHHOI BHINIE KOMAHALI.

1. IlaMaTE 0 BEIOOJIHOHHUA KOMAHALL;

a [ =] 8 [=] ¢ [ =]
2. TIponeccop ROMIOBIOTEPA IOAYIH KOMAHAY 6603 A, B, C,
TIPepBaJi CBOIO paboTy U M AeT AeHcTBHil HOABL3OBATENA.,
3. NlonszoBaTe L HAGHPaET HA KIABHATYPE:
135

u gaxumMaet kaasniny <BBOJ> (<Enter>}),
4. IlaMaTs mocse BRIMOMHeHHA KOMAHIBI:

a [ ] s [ 2] c [ 5]

5. IIpomeccop mepexoAT K BHIOJHEHHI) CHeAyIOmeH Ko-
MAHAHK IPOTPAMMEL,
IIpH BRINOAHEHUH OVHKTA 3 BEOAUMEIE YHCIA AOMMKHEL OLITE

OTAGJNICHH HAPYT OT APYra RaKHUMH-HHOYAEL pasienuressMu.
OOB1yHO 3TO MpOGEk.
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H3 crasaEHOrO BHIIIEe MOKHO CAE/IATh BLIBOA:

o HEPEMEHEHB BEJAYHHEBL NOJXYY8I0T KOHKPETHERIE
3HAYESHHSA B pe3VIbTATE BEINOJHEHHA KOMARIR
IPHCBAHBAHHAA HJIH KOMAHABLI BBOIA.

Ecnn nepeMeHHoI! Be/IHYHHEe He IPUCBOSHO HAKAKOTO 3HA-
qYeHRR (RAR He BREACHO), TO OHA ABJseTCA HeONpPeAeJAeHHOM.
Hraue roBopHA, HHYEro Hellbad CKa3aTh, KAKOe 3HAYCHHE HMeeT
8Ta NIepeMcHHAA.

Komanga BEIBOXA

» PeayabTaATH penIeHus 3a3a4d COOGIAIoTes
KF‘ KOMOBLIOTEPOM ITOAL30BATENIO IYTeM BHIIOHEHAT

KOMAHTHI BEIBOJAA.

Komauaa BLIBOZA B AJITOPATMAX 3A0HCHIBACTCH TAK:

BEIBOJ, <CIIHCOK BEIBOJAA>
Hampumep:
BuBOx X1, X2
IIo »T0iil KOMARAE 3HAUYeHUS NepeMeHHBIX X1 1 X2 6yAyT BBI-
HeceHEI HA YCTPOHCTEO BEIBOAA (MaHIe BCETO DTO 3KpaH).

O ApYTHX KOMAHAAX, IPHMEeHAEeMEBIX B ANTOPHTMAX paboThI ©
BeIMUYHHAMH, BHl Y3HAETE TO3KeE.

a KopoTtko o rnassom

Jboboi aaTopHTM paGOTHL C BEAHYAHAMHE MOYKET OLITh COCTAB-
JIeH M3 CHEAVIOUINX KOMAHA: IPUCBANBAHENAE; BBOA; BEIBOA; o0pa-
INeHAE K BCOOMOTATEARHOMY ATOPATMY; IIHKJI; BETBJACHAE,

IIporpaMma A1a KOMIBIOTEpPA — 2TO AATOPHUTM, 3aTHCAHHBIH
HA A3BIKE MPOTPAMMEPOBAHAS.

H3mIK MPOrpaMMWPORAHMA — 2TO (PHKCHPOBAHHAS CHCTEM!
ofosHadeHNH AA ONIACAHUA AJITOPHTMOB H CTPYKTYD AAHHBIX.

Bceakas ofpatarsiBaeMas OporpaMMoii BeIHIHHA 3AHHMAET
onpefeieHHOE IT0Je B MaMATH KOMIOLIOTepA. 3HAYeHWE BeAHYH-
HBEI — 3T0 REQOPMANHSE, XpaHAMAaA B 3TOM IOJIe.
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IlepeMeHBas BeINYMHA TDOAYYaeT 3HAYSHHE B DPE3YJILTATE
BRIIOJTHeHUA KOMAHILI IPHCBANBAHAS AJIH KOMAHALI BEOAA.
PopMAT KOMAHIK HPUCBAHBAHMN]

<nepeMeHHAA> ;=< BBRIDAJKEHHUE>

CHavyaia BRYKCIAETCH BHEHIp&KEeHNe, 3aTeM [NONYYeHHOS 3HavYe-
HHe MpHCBAHBAETCA nepeuennoﬁ.

Beog — aT0 3aHeceHHe JAHHHKX ¢ BHEIIHHX YCTPOMCTB B one-
PATHBHYIO DaMATh KOMIbIoTepa. McXogHEe AAHALIE A4 PeIle-
HAA 387491 00bITHO 38 JAI0TCA BBOJOM.

Pe3yALTATH pellleHNd 3aJa9H BLIHOCATCS HA YCTPONCTBA BBI-
BOJA (MOHUTOD, OIPUHETED) IO KOMAHAEe BEIBOJAA.

? Bonpocbi u 3adanus

1. Yro Takoe peaEIHHEA? ‘leM OTAMYANIOTCA NepeMeHHEBIe H NOCTOAH-
HEI¢ BeIHIAHLI7

2. YemM onmpepenseTca sHAYCHNE BeXAIARL 7

3. Kaknde cyIecTBYIOT OCHOBEBIE THOH BeJIHUME B IPOrPAMMHPOBA-
"una’?

4. Kak aaINCEHBASTCA KOMAHAA IPUCBANBARNA T

§. Yo Taxce eBog? Kak samncrIBaeTesa KOMasAA peoga’?

6. YUto Taxoe Brroa? Kax sanncrIpaerca KOMaHAa BEIBOAAT

7. B cXeMaTHYeCKOM BRAZe (KaK 3T0 c/lenaHo B Haparpade) oTpaswre
H3MeECHHAA IHAYCHAN B suediKaX, COOTBETCTBYIOIIHX MEDeMEH-

HeIM A ¥ B, B X0/le MOCNeA0RATEALHOT) BRIIOJHCHAA KOMaHA IpHA-
CBAUBAHHA?

1) A:==1 2) A=l 3) A=l

B:=2 B:= B:=2

A=A+B C:= A:=A+B

B:=2x4 A= B:=A-B
B:= A=A-B

8. BMecTO MHOTI'OTOUYAA BOMMATE B AJMOPHTM HECKOALKO KOMAHJ
HpUCBAWBAHAAA, B PE3YALTATE 9eT'0 A0KEH IOAYVINTLCA ANIrOPIHTM
BO3BEJeHHA B Y€TBEPTYIO CTeNeHs BBeIeHEOT0 YHCIA (AOmOIHITe-
JABHEE MepeMeHERe He ACIIOABL30BATE ):

BBOA A ... BHIBOO A
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ITlnHeMHbIE
§ 34 | BblMUCNUTENbLHbLIE
anropuTMbl

Ocnoshbie memot napazpaga:
" RpuceauBsarue; Ca0iicMaa NPUCEAUBAHUR;
w 00Men 3HAYCHUAMU J8YX NePeMeHHbLY;
" onucaHue AuHeliH020 BLINUCAUMERLHOZ0 ANZ0PUMMA.

Iprceanpsanne. CeolcTra OPUCRAHRAHHA

TlockoNEKY DPUCRAUBAHUE ABIACTCHA BamHelmed omepa-
mueil B ajropuTMax, paGoTAIONHY ¢ BeIWYNHAMHE, TO HOTOBO-
puM o "Hel Hosee noaApobHO.

IlepeMeHHEAA BeJIHYNHA IOJIYYACT 3HAUCHRE
B pesyapTaTe NIpHCBANBAHHA.

IIpucBaHBaHPEe NPOHIBOARTCA KOMITLIOTEPOM IIPH BHIITOJHE-
HHH OAHON 13 ABYX KOMAH/ U3 NPeRCTABIeHHON BLINIE CHCTEMEI
KOMaHA: KOMaHAK IPHCBAUBAKHA MIH KOMAaHI B BBOJA.

PaccMOTPHM IIOCASAOBATEABHOCT BHIIIOMTHEHAA YETHIPER KO-
MAHJ IIPUCBAHBAHHA, B KOTODHIX VYACTBYIOT JBE IIePEMEHHBIE!
¢ m b. B npueegenaoil EiKe Tabimie mpoTHB KAXKAOH KOMAHABE
VKASLIBAIOTCA 3HAYEHHNS ITePEMEHHBIX, KOTOphIC YCTAHABIMBA-
IOTCA NOCJie ee BRINOAHeHUA. Taraa TabAHUNA HaZKIBACTCA TPAC-
cHpopouHOH TAGMHMNeH, A IPOLECC e ZANONHEHHA HAZLIBAETCH
TPACCHPORKOM aaTODUTMA.

Komaaaa a b
a:=1 1 —
h=2xa 1 2
ai=b 2 2
b=a+b 2 4

IIpogepk B Tabanne ofosrauaeT HeolpeAejleHHOE SHAYCHHE
nepemeaHo#. KoHewRble 3HAYEHHA, KOTOPRIe NOJIYIAIOT NDepe-
MeHHbIe @ ¥ b, COOTBETCTBEHHO PABHH 2 11 4.
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ITOT NpEMEp MWILIIOCTPHPYET TPH OCHOBHHIX cROCTBa 1pH-

cBaWBAHMA. BoT 9TH cBoiicTBA:

1) moka nepeMeHHON He IIPUCBOGHO SHAYCHWA, OHA OCTAETCS
HeonpeaereHHoH;

2) 3HaveHHe, MNOPHCBOGHHOE I[IEPEMEHHOHW, COXPAHAETCH
BILIOTH A0 BHIIOJHEHHMA CICAYIOMETO OPICBAMBAHMAA 3TOH
NepeMeHHOI HOBOrO 3HAZEHHMA;

3) HOBOE 3HAYEHNME, IPHCBOEHHOE IePEMEHHOI, 3aMeHAeT e
npeasayINee 3HAUEHHE,

O6MeH 3HAUYCHHAME NBYX NEPEMEHHBIX

PaceMoTpHNM ellle OAMH OYeHE II0JIe3HLIA ANTOPHTM, ¢ KOTOPHIM
OpH OIPOTPAMMHUPOBAHMH 9aCTO NIPHXOTHTCH BCTPEIATHECA. JlaHbI
ABe nepeMeHHble BeJAuUnHEEL, X 1 Y. Tpefyerca nponzBecTH Moy~
Ay HEMH ofMeH 3HaueHHAMH, Hanpumep, eciH nepBOHAYANBHO
Oruto: X =1; Y = 2, To mocne ofMena fomxHo cTath: X =2, Y =1,

XopoIIHM AHAJIOIOM A1 PelIeHHA TAK0M 3a1a4l ARISeTCH clle-
AyIOIlad: SaHb ABA CTAKAHA, B EPBOM — MOJIOKO, BO BTOPOM —
Boga; Tpelyerca mpouabecTH OOMEH WX COmNeP'KAMEIM. Beaxkomy
SACHO, 9TO B 3TOM CIYYAES HYKEeH NONONHATENBHEIN, TPeTHIA, TyCTOH
craka. IlocenopaTensHocTs AelicTBmii OyaeT clegyIomei:

1) nepenuTs H3 1-r0 cTaKaHa B 3-ii;
2) nepesnTh U3 2-ro cTAKAHA B 1-1;
3) nepeanTh H3 3-TO CTAKAHA Bo 2-ii.

ent nocrurayral

ITo apastorun gaA obMeHA 3HAYEHHMAMH ABYX NEpPEMEHHBIX
HYJXHA TpeThA ACNOJHHTENRHAA mepemeHHAA. HasoseM ee Z.
Torga 3ajava pellaeTcs IIOCJEAOBATENLHLEIM BBINOJHEHHEM
TPex OnepaTopos IPHCBAHBAHKMA {IIYCThH HaYaNbHEE 3HaeHuA 1
H 2 nasa nepeMeHHmx X 1 Y 3aKaioTcs BBOAOM)!

Komanpga Z
BBOA X, Y
Z=X
X:=Y

Y:=Z

(I I L

Moo= b b b | e

T

suBopg X, Y
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HelcTBUTeILHO, B UTOTE NepeMeHHBle X 1 Y NOMEHSAMCH
3HaueHnAMH. Ha akpan 6yAyT BrBeReHH sHaueEHa X nY: 2, 1.
B TpaccrpoBouHOii TAGAANE BHIBOANMEIE 3HAYEHHS BbIZIeJI€HLL
SKHUPHEBEIM MIPHPTOM.

AHAOTHA ¢O CTAKAHAMA He COBCEM TOYHA B TOM CMEBICJE, ITO
O pY NepeINBAHKH A3 OZHOTO CTAKAHA B ApyTof nepBwiii cTano-
BATCA OyCTHIM. B pesyasTare e npuceanBanna (X:=Y) oepe-
MeHHAs, cToamada cupapa (Y), COXpAHAET cBOE 3HAYEHUE,

Onmncanne TAHCHROrO BETIHCIARTEILHOTD &JITOPHTMA

ANTOpATMEL, pe3yJILTATAMH BHIIOJHEHHA KOTOPHX ABJAIOT-
CH 9YHCJIOBEIE BeJIHIHHEL, 6yIeM HA3biBAThL BEIYHCIHTENBHBIMU
aaropuTMaMa. PaccMOTpHEM NpHMep peIDeHAA Caenyoiei Ma-
TeMaTHIeCKOM 3aa9m: aHLI ABe NpPOCTHe ApoOH; MOAYYIHTDL
Apobb, ABAAIOMIYIOCA Pe3VILTATOM HejIeHHA ONHOI Ha KPYTYIO.

B mrorsEOM yue0HMKEe MATEeMATHKHM OpPaBMjIa JeNIeHHSA
O0RIRHOBEHHKIX Apoleil OMNCAHEI TAK:

1. Yncnutens mepsoil ApobM YMHOXKHTL HA SHAMEHATENDL

BTOpO#.

2. 3saMeBaTENH IEPBOH APO6H YMHOMKHNTL HA YHCIHTEJb BTO-
poti.

3. Banucarts Apobk, YHCINTEIEM KOTOPOH ABIACTCA DPE3YIIb-
TAT BEINOJIHEHUA NYHKTA 1, a sHaMeHaTeIeéM — peayAbLTaT
BHIOOJHEHUSA IyHKTA 2.

B agrebpanveckoii gopMe 5TO BHAAKHT CACAYIOIHM 00pa-

30M;

Tenepr DOCTPONM AITOPHTM AeNeHHA Apobeil AN KOMIBIOTe-
pa. B 5TOM anropuTMe COXpaHUM Te ke 0603HAUEHUA AN Nepe-
MEeHHEIX, KOTODBIE HCIOJIB30BAHN B SAIMCAEHOH BEIMIE GopMy-
Jae. McxofHEMH JAHHBIMHY ABAAKTCA NeI0UNCIeHHEE IepeMeH-
HEle a, b, ¢, d. PeayasTaToM — Taxie LeJkle BEJAYNHLL 1 U 1,

Hmxe anropurM npegcTasined B AByX ¢opMax: B BHfAe
GIoK-cXeMH B Ha AJTOPATMHICCKOM A3MKe (A).

PanbIte 1pAMOYTOJLHAK B CX€MAX AJITOPHUTMOB YIPABIeHAA
MBI HAILIBAIM 0/I0KOM mpocToil KOMaHAM. [ A BEYHCINTEND-
HEIX &ATOPHTMOR TAKOH MpocTOH KoOMaHAo! ABAAeTCA KOMAHIA
NpAcBanBaHEEA. 1IpAMOYroaeHMEK Oydem Hasvieamb Ga0KOM
npuceausanir, Wi ulilicaiumenvivim Oxokom. B dopMe na-
paJierorpaMMa pucyerca GJI0OK BBOAA/BRIBOAA. TloIyuyeHHEIH
AATOPHUTM MMeeT JUHeHHYIo CTPYKTYDY (puc. 6.1).
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axr [enenue apobeit Havana
nen a,b,e,d,m,n
HAY jesopa, b c,d/

BBOA G, b, ¢, d

v
m:=axd
n:=bxce

BRIBOA M, 1
! BbiBOQ /M, N f

KOH
Puc. 6.1. Baok-cxema
aJArOpUTMA AeJICeHUA

Apobeit

B anropuTMe Ha A¥ cTPOKa, CTOAINAN ITOCHE 38MOJOBKA AJIMO-
PHTMAa, HA3HBALTCST OMHCARHEM HeperMeRBRX, Cnyxelbnoe cao-
BC IE€J O3HAYAET NeJbIA THI. BeJHYHHBI 9TOPO TANA MOTYT
HMETh TOJBKO NEJOTUCACHHEIE 3HAVYCHHAA.

Onucasne nepeMeHHBIX HMEET BHJ:

<THI DepeMeHHRIX> <CIIHCOK IIepeMEHHBIX >

CnHCcOK epeMeHHEIX BKIIOUAET BCE IEPEMeHHELIe BeINUNHEI
JAHHOI'C THIIA, 00pabaTHBaAGMEIE B AJITOPHTME,

B 610K-cXeMaX THIIBI NepeMEeHHBIX He YRA3SBIBAIOTCH, HO IOA-
PaszyMeBaOTCA. 3anuch aAropuTMa Ha Af 6mmke mo dopme K
ASHIKAM NPOTPAMMHPOBAHUA, YeM OJIOK-CXeMKE,

@ KopoTko o rnasHoMm

OcHOBHEIE CBOIicTBA NDHCBANBAHAA:

e 3JHa4YeHAEe IepeMeHROH He OmpefAeneHo, ecAH e He
IIPHECBOEHO HUKAKOTO BRAYECHAA;

s HOEOP 3HAUCHWE, IPHCEANEAEMOe MePeMEeHHOI, 3aMeHAET
ee CTAapoe JHAZEHHE;

o NPHCBOGHHOE HepeMeHHOH SHAUYeHNe COXpAHAeTCA B Heil
BILIOTH 10 HOBOTO NIPUCBAHBAHHKA.

O6MeH sHAYCHHAMH JBYX NepeMeHHBIX MOXXHO IPOH3BOSUTE
Yepes TPeThIO RONOTHATEILHYIO IEPEeMEeHHYIO.

TpaccHpoBouUHAA TAGIHIIA HCIONB3YETCA AJIA « DYYHOTO» HC-
NOJTHEeHHA aAPOPUTMA € [IeJbI0 €10 HPOBEPKH,
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B anroputMax Ha ASl yKazsIBAIOTCA THOH BCeX IepeMeHHEIX,
Taroe yrazsaHue HASEIBAETCS ONIMCAHHEM NTepeMeHHRIX.

YucaoBbie BEJIAYHHEI, TPHEAMAOIINE TOABKO HeJounciien-
HEe 3HAYEHHHA, ONHCHIBAIOTCA ¢ NOMOIOLK CIYKe0HOIO CAOBA
nex {(1enanrit).

? Bonpocsi u 3a0arHus

1. 3 kaxpx XoMaHE cOCTaBIAETCA JHHEHHBIN BRI HCETENLHEIN AJ-
ropaTM?

2. Y10 Takoe rpaccupoBka? Kak oHa IpOM3BOgATCHT

3. B xaxoM cayuae sHAauYeHHe MepeMeHHOH CUHMTAeTCA HeompepaeNeH-
HEmM?

4, Y710 OpoHCcXOAUT ¢ OPeALIAVIINM 3HAYCHHEM IepeMeHHOH mocie
TPHACBAMBAHNA eii HOBOTO 3HAYeHHs T

8. Kar BrI gyMaeTe, MOMCHO JIH HCIIO/b30BATH B BLIPAKCHAH OOePATO-
Pa DPHCBAMBAHUA HeONpeZefeHHYIO HepeMerHEyw0? K rakmm mo-
CAEACTEHAAM BTO MOXKET OPHUBECTH ?

6. HanmmuTte Ha A anropuTM™ CA0MKEHNAA ABYX OPOCTHIX Apoeii (Gea
COKpAIeHNA Zpobn).

7. HamumuTte Ha Al anropAT™M BHYACICHUS I OO0 opMyJIe

y=(1 -2+ 5242

rae x — 3afiaEHOE MeJI0e YHCJO, ¥ UTATE CIefyOmue OTpaAHHYeHHA!
1) B apudMeTHIECKIX BHIPAYHEHAAX MOKHO HCIO/JIb30BATE TOIBRO
omepanmuu ¢JIOMEHN A, BHMHTAHAL M YMHOXEeHAS; 2) Kajace BhIDA-
JKeHNEe MOMKET COTEDIKATH TOJBKO OAHY ApHPMeTHYECKYIO omepa-
n¥0. BHIIOAEATE TPACCHPOBKY AITOPMTMA IIPU X = 2,

8. IloassyAck OrpaHHYEHNAMH OpeXHAYIOeHl 3afauH, HAIHOIATE
HauGoee KOPOTKHE ANMCPATME! BHIYECCEH A BhIPACCHIN:
8 . _ . A0, . _ 1B, 19
y=x;y=x; y=x3y=x".
ITocTapaiiTech HCOOJNBI0BATE MEHHMAJILHOE KOJHIECTBO AOOON-
HHUTEJbHLIX OepeMeHEHIX. BRIDOMAUTE TPACCHPOBKY AJITOPUTMOR.

9. SanumuTe ANTOPATM ORKJIAIECKOTD 0GMeHA SHAUCHAAMH TPeX Ie-
pemenHuX A, B, C. Cxema HHKJInHecKoro o6MeHa:

A—» B —»C

Hanpuwmep, ecau o obMera 66110: A =1, B~ 2, C = 3, To mocre 06-
MeHa JOJKHO ¢TaTh: A =3, B=1, C = 2. BLHOOJENATE TPACCHPOB-
KY.
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3HakoMCTBO
§ 35 | ¢ A3bikom
Mackans
Ochostbie meamst napazpaga:

B 603HUKHOBEHUE U Ha3Haverue ITackann;
m cmpyrkmypa npozpammul Ha ITackane;

B OnEpamopui 86004a, 8LiB00aA, NPUCEAUSAHUL,

B npasura 3ANUCL APUDMEMULECKUX 8uipaNceHUll;
» nynxmyauus ackans,

BoauukHOBeHNe M Hasnauenue Ilackana

IMocne Toro KAK MOCTPORR AJITODHTM PellleHHS 3ajaduH, CO-
CTABAAETCA NPOTPAMMA Ha ONpefieIeHHOM SA3bIKe IIPOrpaMMH-
poBaHHA.

Cpenm coBpeMeHHERIX A3HKOB NIPOTPAMMAPOBAHHKA ONHHAM H3
CAMEBIX IONYJIAPHRIX ARAgeTCH ALK IlacKaas. JTOT A3RIK pas-
paGoran B 1971 roay ¥ HaspaH B yecTh Boesa Ilackana — dppan-
IY3CKOro y49eHOro, mnaodperaTens MeXaHNIeCKOl BHIMHCIH-
TeJbHOH MAIMMHBI. ABTOp AskKa Ilackans -— IMBeHOAPCKHI
npodeccop Hurnayc Bupr.

- IMackans — 5TO YHHBEPCAJIBLHBIHA A3KIK
NIPOrpaMMHAPOBAHKSA, ITIO3BONAIOMIMIL PEINATL
caMhle pasHooOpasHEe 3aJa4uH o0paboTKH
unadopMannn.

KoMaHELy asiropaTMAa, SA0ACAHAEYIO HA ASHKE OIPOTPAMMHADO-
BAHHKSA, IPHHATO HASHIBATH OIIEPATOPOM.

IIporpamma Ba Tlackane GaH3ka IO CBOEMY BHAY K OIMHCAHKIO
ANrOPHTMA HA ANrOPHTMHIECKOM A3kIKe, CpDABHUTE AJIMODHTM
pemeHnd y:Ke 3HAKOMOH BaM 38a9H — HeJleHns IPOCTHX Apo-
feii ¢ cooTBeTcTBYIOmMEIl MporpaMmoit Ba Ilackaie:

aar Henende aApobeit Program Division;
wena,b,e,d,m,n var a, b, c, d, m, n: integer:
HAY bagin
BBOx a4, b, 0, d readln{a, b, c, d); {BBoxg}
mi= axd m:= axd; {Uncamurens}
n:=bxe n:= bxc; {BraMexHaTens}
BRIBOA M, 1 write(m, n) {BuBogn}

KOH and.
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Crpyxrypa nporpammsr 5a Ilackane

Jame ne saraageiad B yuebauK no Ilackano, B aroit mpo-
rpaMMe MOXCHO BCe DOHATD (0Co0eHAC MOMOTAeT 3HAHKHE AHTJIHIA-
CKOT'0 A3BIKA).

3arooBOK IPOrpaAMMEl HAYMHAETCA CO CJI0BA Program (mpo-
rpaMMa), 34 KOTOPHIM CAeAYeT NPOAIBOJILHOS HMA, NPHUIVMAaH-
HOe IPOrpaMMHCTOM:

Program <uMa DpoTpPaMMBL>;

Paznes onmucaHHA NePeMeHHBEIX HAYAHAETCH CO CJICBA Var
(variables — nmepeMeHHEIe), 38 KOTOPHM HAET CIIMCOK HMEH e~
PEeMeHHBIX Yepes 3anaTy0. THII YKAZRIBACTCH TIOCHE ABOSTOYHA.
B crargapre Aaswka Iackaah CYIIECTBYIOT JBA YACIOBRX THOA
BEJIMYWH: BemecTBeHahH 11 Hearli. CnoBo integer ob6osnavaer
meawil THI (ABJAeTCA HASHTAGHKATOPOM LieJoro THIA). Beme-
CTBeHHRI TN 0602HAYAETCA CI0BOM real. Hanpumep, pazgen
ONMHCAHUSA MEPEMEHHBIX MOMKET GBITh TAKIM:

var a, b: integer; c¢, d:; real;

HireHTUDHRATOPH LepeMeHHBIX COCTABIAIOTCH M3 JIATHH-
CKHX OVKE H nudp; NepBHM CHAMBOJOM 00A3ATENBHO NOJNKHA
OrrTep GyKBA.

Paznes onepaTopos — OCHOBHAA YACTHL OporpaMMbl. Hagano
H KOHeIl pazieia OIlePATOPOB IPOTPAMMEL OTMEYAIOTCH CIY el
HBIMH cJoBaMu begin (Hadano) 1 end (KoHen). B caMoM KoHIIE
IPOrpaMME] CTABHTCH TOUKA:

begin

<0nepaTopr>
aend.

OnepaTophl BROAA, BREIROAA, NPHCBANBAHMA

BBOI MCXOIHEIX HAHHBIX ¢ KJABRHATYPH IPOACXOAUT IO OIe-
paTopy read {read — uyuTaTh) nau readln (read line — yuTaTs
CTPOKY):

read (<camcox nepeMeHHHIX>)
HIH readln (<COMCOK NepeMeHHHX>}

IIpu BRNOHEHUN KOMAHALI BBOAA KOMIIBIOTED OYKAAAET Aeii-
cTBHiL nonk3oBaTend, IlonszosaTens HaGUpaeT Ha KJIABHATYpe
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JHAYCHAA NEePEMEHHABIX B TOM NOpAAKE, B KAKOM IepeMeHHEIe
VKA3aHH B COHACKe, OTAEAAA BX APYT OT Apyra npobemamu. Oa-
HOBpeMeHHO ¢ Ha(opoM AaHHEIX HA KJIABHATYPE OHE IOABIAIOT-
¢a HA sKpaHe. B KoHOe HaHMaerca Kaasuma <BBOHI>
(<Enter>). Pasuuna B BHIOJIHEHNH ONePATOPOB readln U read
COCTOHT B TOM, ITO IIOCJI€ BHIIOJHEHHA BROJAA II0 OIIEPATODY re—
adln 9KpAHHEINA KYPpCOp DepeMemasTeAd B HAYan0 HOBOH CTPOKH,
a II0 OIEepaTOpPY read 5TOro He IPOACXOXHT.

Bripog pesysesTATOE NIPOHCXOAAT OO ONEPATOPY Write
(write — mucaTh) MM writeln (write line — nucaTh B CTPORY):

write {<cnMcok BHEBOXA>)
HIH writeln (<cnMcoxk BHBOHa™)

PesyALTATH BHBOZATCH HA SKPAH KOMOBITEPA B IOPATKE UX
MepedyncaeHHd B CIUCKe, DMeMeHTAMM CIIMCKA BLIBOAA MOIYT
OBITE KOHCTAHTHI, IePeMEHHBIe, BHDAYKEHH .

PasHEHUIA B BHIOJHEHAH ONEPATOPOB Writeln M write co-
CTOHT B TOM, YTO IOCJAe BLINOMHEHHS BHIBOJA IO OOEPATOPY
writeln axpaHHHIH Kypcop HepeMemacTCd B HAUAIO HOBOI
CTPOKH, & II0 ONEPaTOPY Wr ite 9TOr0 HE HPOHCXOAHT.

ApubmMmernueckuii omepaTop npHcBRaMBaHEHA Ha Ilackame
HMeeT CIeAyImui popMaT:

<9HCNOBASA epeMeHHAS > ! =<apHpMeTHIecCKOe BHPAKeHAS >

ApndpmMeTHaecKoe BHIDAKECHAE MOYKET COFEPIKATE YHCIOBEE
KOHCTAHTH M TepeMeHHEe, 3HAKH apHdMeTHUYeCKHX onlepanuit,
KpyTisie ckoOKH, KpoMe Toro, B apidMeTHIeCKHX BHIDAYKCHH-
AX MOrYT OPHCYTCTBOBATE QYHRIOHH.

3HAKH OCHOBHHIX apHMeTHILCKUX ONePALIHit 3aTHCHIBATOT-
CH TAK:

+ craomxenne,
— BHYHTAHHKe,
* YMHOMKeHHe,
/ ReneHHe.

IIpaBuna 3anECH ApEGMETHICCKEX BHpAXeHHH

3anuck apudMeTHUecKHX BHpaxkeEu# Ha Hackane moxo:xa
Ha O0OBIYHYIO0 MATEMATHYOCKYIO 3ANMCHL. B OTAHYHE OT MaTeMa-
THKH, IZle¢ YACTO [IPONYCKAETCS 3HAK YMHOMEeHHA (HanmpaMep,

13—1303
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numyT 24), B Ilackane 3ToT 3HAK nHINEeTCHA 00A3aTENBHO: 2 *4,
Hanpumep, MaTeMaTHIeCKOe BRIpaXKeHne

A%+ B?_12C
Ha [Iackane sanMCLIBAETCA TAK:
A*A + B*B - 12*C
910 Me BHpAKEeAHEe MOAHO BATUCATh HHAYE:

SQR(A} + SQR(B) - 1l2*C

3pech ECHOAL30BAHA (PYHKINA BOIReJeHHA B KBAJpaT —
SQR. AprymMenTal GpyHKOME Beeraa NIHINYTCA B KPYTJRIX CKOO-
KaX.
TTocneaoRaTeNHPHOCTE BHIIOJHEHANS ONEPALMIA OlTpeAeaeTca
IO UX HPROPHTETAM (CTAPIIHHCTBY). K cTapmumM onepanuaM
OTHOCATCH YMHOMKeHue (%) 1 genenme {/). Onepanuu ClIOKeHHA
M BLIUMTAHMA — MJAAAIOEEe. B mepByIo ouepefh BHIIOAHAIOTCH
crapmue onepaunn. Heckoasko onepanuil oamEAKOBOTO CTAD-
IIAHCTBA, 3ANTHCARHEIE DOADAX, BHIIOTHAIOTCA B NOPAAKE HX 3a-
nucH caesa Hanopase. [Ipupegennoe Bume apudmMeTHuecKoe BhI-
paskeHRe SYeT BHYUCAATLCHE B CIEAVIOMEM DopaaKe (IIOPAIOK
BHYHcAeHHH yRasan undpamn ceepxy):

1 4 2 5 3
A*A+B*B-12 * C

Kpyrianie ckoOKHE B apHdMETHUECKHX BLIPAYKEHHAX BAHAIOT
Ha NOPAJOK BLIOJIHeHHNSA onepamuii. Kak 1 B MaTeMaTHKe, B IIep-
BYIO OU€peAib BHIIONHAIOTCA onepanan B cKko0kax. Ecim umerores
HECKOJBKO MApP BJAONKEHHBIX CKOGOK, TO CHAYAAA BLINOJIHAIOTCS
OII€PANAM B CAMEIX BHYTpeHHNX cKoOkax. HanpuMep:

6 1 3 2 4 5
A+ ((C-D) / (2 +K) - 1)+*B

Nyaxryanns Ilackans

Heo6xoaumo crporoe cofnofenne OpaBOONCAHHA (CHHTAK-
cHca) nporpaMmMel. B uactrocTH, B Ilackare ofHOSHAYHO ompe-
AeJieHO HASHAYCHHE 3HAKOB OYHKTYAOHH.

Toura ¢ sanaTo# (;) CTABHTCA B KOHIIE 3ATOJOBKA OPOTpaM-
MBI, B KOHITE Pa3fiesa ONHCAHNS MePEeMeHHBIX, ABJIACTCA pasje-
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JHTeneM orreparopos. Ilepen ciaopoM end TOUKY € 3aIIATOH MOYK-
HO HE CTABHTE.

3ansarag (,) ABAgeTCA pasAeIHTeNIeM 9JeMEHTOB BO BCEBO3-
MOYHBIX CIMCKaX: CIMCKe DepeMeHHBIX. B pasfielle ONMUCAHHA,
CIHCKAX BEOOZMMAEIX H BHBOANMELX BeJIHUMH.

TexcT DpPOrpaMMHl 3aKAHRYMBACTCS TOYKOM.

CTporuil CHHTAKCHC B A3blKe IPOrpPaAMMHUPOBAHAA HeolXo-
AHM OOTOMY, UYTO KOMRBIOMED ASAAEMCA POPMARLHLIM UCTION-
Humenem npozpammus. Ecan, nonycTHM, pasgeuTes €M B CIIAC-
Ke IepeMeHHBIX AQIMHA ORITh 3AIATAA, TO JI000ii APYTOoi ZHAK
Oyaer ROCIPHHHMATECA Kax omubKa. Ecau Tovka ¢ 3anaToii 8-
AAeTCHA PAsAeNHATEeNIeM OMepPaATOPOB, TO B KAYECTBE ONEpaTOpa
KOMOBIOTEP BOCIIPHHUMAST BCIO YACTE TEKCTA IPOTPAMMEI OT Of-
HOM TOYKH C 3aIATOH no Apyroii. Ecam nporpaMMuEcT 3abLLI Imo-
CTABHTE «3» MEXJIY KAKHMH-TO JBYMA OIEPATOPAME, TO KOMIIE-
10Tep OyaeT IPHHAMATL UX 34 O/{MH ¢ HeA30ekHOM omuiKoii.

B oporpammy Ha [Tackane MOMHO BCTABJAATE KOMMEHTapHH.
KoMMeHTapHili — 2TO HOACHEHWE K MPOTPaMME, KOTOpoe 3aIH-
CcHlBaeTCA B (PHrypPHEIX ckoOKax. B KOMMEHTAPHAX MOMKHO
HECTIIOJB30BATE pyccKkHe OykBLI. Ha HCcOoJHeHHe OporpaMMeL
KOMMEHTAPHMH HAKAK HE BIHAET.

3ameTumM, uTo B [IacKasie HET PASIIMYAA MEYKAY CTPOYHEIMHE H
nponucHENMY 6ykeamu, Hanpumep, ana Ilackana ToXKIeCTBEeH-
HBl CHEAYIOIIHAEe BAPHAHTH 3anucH: begin, Begin, BEGIN,
BeGiN. Hcnooas3oraHme CTPOYHBIX MJIHM NPOOHUCHBIX OyKB —
AeJIO BKYCa IPOrPaMMHCTA.

_ 76 KopoTko 0 rnaBHOM

Ilackans — yHRBEPCAABHBIH A3HK IPOrPAMMADOBAHAA.

IIporpamma Ha Ilackaje COCTOMT H3 3ar0J0OBKa, ONUCAHUN U
OIlepaATOPOB.

BaroJ0BOK NporpaMMeL;
Program <mMsa NOPCOIPAMMELD
Onucanme NepeMeHHEIX
var <COMcOK ONHOTMIHEX NEePEMEeHHEXK>™: <THMI>} ...
Pazaes onepaTopos:
begin

<onepaTope>
end.
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OnepaTopsl BEOAA JAHHBIX ¢ KJIABHAATYPHI:
read (<cnucok BBOOa>), readln(<cnMcox BBOCOAM>)
OnepaTopsl BHIBOJA HA DXPAH!

write(<cmMcox BuBOOa>, writeln(<cnMcox BmBOma>™
ApudMeTHiecKHl ONEPATOD IPHCBANBAHNA!

<nepeMeHHas> :=<apubPMeTHMUEeCKOe BHpaxeHMe>

ApndmermaecKoe BLIpaMKeHAE MOMKET COJEDIKATE JIo0oe Ko-
JHMYECTBO apHpMeTHEICCKNX onepanuii u GyHrOHii,

ITocneaoBaTeIbHOCTS BHINOJNHEHHA oNepanuii onpefenasaerca
PACCTAHOBKOHN ¢KOGOK H CTAPIIMHCTBOM ONEpanmi (IpHopHTe-
TaMu), Crapimue onepanuu; ¥, /; MIaIIHe onepanuu: +, —.

Toura ¢ 3aNATOH CTABUTCA B KOHIIE 3ATOJIOBKA IIPOrPAMMEI,
B KOHIE OIIMCAHHMA, A TAKJMKE ABJAETCA DASASIHTENIEM OIlepaTo-
PpoB. TeKCT DpOrpaMMLI 3aKAHIARAETCH TOTKOMH,

? Bonpocesi u 3adaHust

1, Korpa mogsunca aanK ITacKadb H KTO €70 aBTOp?
2. Kax 3anAcRBaeTCA 3aT0JICBOK NporpaMMH Ha ITackame?
8. Kak zanachpaeTc® pasies OMHCAHHA MEPeMeHHEIX ?
4, C KaKAMA TADAME THCAOBLIX BeWYHH paboraeT [Tackann?
5. Kax sanmcriBaTea ONepaTopPH BROJA H BEBORA B Ilackane?
6. Yro Taxoe omepaTop NPHUCBANBAHAA?
7. Kak sanmucKBalOTeA apupMeTHIeCKHe BRIDAKeHna?
8. Ilo xaKHMM OIPABKMAAM ONPEXEAATCH NOPAAOK BHIIOMHEHUA ONepa-
Oui# B ADH(DMeTHYECKOM BRIDAIKEHAA T
9. Kaxas 26848 penraeTca 0o caexywmei nporpamme?
Program Test;
var A, B, C: integer;
begin
readln(A,B);
Ci=(A+B) * (B-3) ;
writelniC)
end.
Kakoii peayasraT Gy AeT TOXYUeH, €CJIH B KAYeCTBe HCXONHLIX 3HA-
ueHnit A 1 B BBeCTH, COOTBETCTBEHHO, T H 87
10. CocraprTe nporpammet Ha Ilackane Aas pemmesns sagag Ne 6-9 nz
sagaEuii K § 34. [Ipa ToM OTMEHHUTE OTPAHMYSKAA HA KOJIAYECTBO

onepanmii B apadpMeTEIECKOM BRIPAYMKEHHH, ¢HOPMYIAPOBARHEIE
B YCJAOBHAX 3axad.
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ANropntmMol
§ 36 | ¢ BeTBAwWeHCS
| cTpyxTypo#

Ocnoaibie memul RAPAZPaPs:
®» npedcmasrenue semenenuii na AA. Tpaccuposka
BEMBRULUXCA GAZOPUIIMOS;
B CRONCHDIC GEMEAULUCCA QAZOPUMMY.

IIpencraBnenne BeTRaeHmH Ha A,
TpacCHPOBKA BeTBAUIHXCA ANTOPHTMOB

PaccMOTpHM HECKOJNBKO 3aJa4, pPeIIeHHe KOTOPHX HA
KOMILIOTEpe MOXYUYACTCH ¢ NOMOMIBIO BETBAIMINXCH AJTOPHTMOB.

Tleppas sagaya: HAHBE ABA YHCIA; BRIGPATE GoJIbIIee A3 HEX,

IIyeTh MCXOAHBIMY AAHHBLIMY ABJSIOTCA NepeMernse A u B.
Hx sHayenna SyoyT 3amaBATBECA BBOJAOM. SHAGMeHHe Gonboero
B3 BUX JOKKHO OHITH MPHCBOEHO NepeMernoi C U BRIBEACHO HA
SKpaH xoMukiOTepa. Hanpumep, eciu A = §, B = 8, To Aomuno
nonyuanreca: C = 8.

Brok-cxeMa airOpPHTMA PeIIeHH ITOH 3aKauYH H3obpaxkena

Ha pHc. 6.2,
na @ Her

C= C=

| . |

Buidon C

Croveu >

Puc. 6.2. AnropuTM Be1fopa GOabIIEro A3 ZBYX YHCEa
(¢ IOHEIM BETBJICHHEM)
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He'rpy.nno [IOHATE CMEICI 3TOT'O AJINOPDHTMA. Ecau sHAYeHHE
nepeMenHol A Goabme, weM B, To nepeMeHHoi C IPHCBOKTCA
sEaTeHne A, B npoTHBHOM cayuae, Korga A < B, nepemernnosi C
IIPACBOHMTCH JHAYEHHE B.

¥YcnoBueM, 00 KOTOPOMY PA3BETBJASTCA AJITOPATM, ABIAET-
ca OMHOouieRue Hepagencmea A > B, Usyuas 6a3el JaHHRIX B
3JeKTPOHHEIe TAOAAIEL, Bl Y3HANH, UTC TAKOE OTHOIOEHUE AB-
JAACTCA A02UYECKUM BLIDANECHUEM. Ecau oo CIIpaBeJInBO, TO
Pe3VILTATOM ﬁy,ne'r JNOrHYeCcKad BeMINYHHA «ACTAHA» H BRIIOJ-
HeéHHE¢ aJIMOPUTMA NpOACIMKHTCA IO BETBH «A8»; B IPOTHEHOM
cay4ae JOTMYECKOEe BRIpASKEHHE NPHMeT 3HAYCHHE «JIO0Mb» H
BHIIOJHEHHE AJITOPATMA IIOI':IJI;ET IIO BETBI <«HET».

,I';O BRINIOJTHEHHA HA KOMIIBIOTEDE NTPABAJABHOCTL ANTOPHTMA
MCYKHO [IPOBEPHTE MTYTEeM 3alI0HeHNSA TPACCHPOROUHOM TaGIn-
oel. Bor kax GymeT BRIMISAETH TPACCHPOREA HANIErO AJIPOPHTMA
A HCXOOHBIX sHaYeHH A = 5, B=8.

IHar Onepanasg A B C | Fiposepra ycaosmaa
1 Beog A, B 5 ]
2 A>B 5 8 5 > 8, HeT (NOXKB)
3 C:= 5 8 8
4 BHEBOA C 5 8 8

BeTpreHue aBndeTCs CTPYKTYPHOH KoMasaon. Ero nenonne-
HHe MPOUCXCAUT B HECKOJABKO INATOB: OPOBEPKAa YCIOBUS (BHI-
TOJIHEHASA JOTHIeCKOT0 BRIpASKeHNA ) A BEIIOJHeHHe KOMaHA Ha
OJHOR A3 BeTBell «fa» AIA «HeT». [Io3TOMY B TPacCHPOBOTHOM
TaGIKIEe 3aUCHBAIOTCH He KOMaHIE AJTODPITMA, 8 OTAEIBHEIE
ONEepPALEA, BEINOJHACMEIE KOMIBIOTEPOM Ha KAaKIOM IIare.,

B asroputMe Ha pHc. 6.2 HCIONR3YETCA HONHOS BeTRICHHE,
ITY e CaMVI0 38 4a1Y MOXHO PENINTD, IPHMEeHAA CTPYKTYPHYIO
KOMaHJly HOHOJHOr0 BeTpaeHHA. Blok-cXeMa TaKoro aAjlropHT-
Ma nsobpaxena Ha pac. 6.3.

BHOOJHATE CAMOCTOATENALHO TPACCHPOBKY 3TOTO AJICOPHTMA
Ansa sapradaToB 1Y A =0,2,B=0,3; 2YA=7,B=4;3})A =5,
B = 5. Ecin BH Bce OpojeaeTe NPABAIBHO, TO yOeIHTeCh, YTO
AJITOPATM BepHBI,

A Temeps 3aIUIIeM pPACCMOTPEHHBIE ANTOPHTMB HA AnTO-
puTMBAYecKOM A3nKe (AS]). Bo-nepBHX, HYXHO PENIHTE BOOPOC
0 TOM, KaK OIIHCATH NepeMeHHEe B 3TOM aaropurMe. Jina Bcex
TepeMeHHHX B AJIPOPATME HA AJTOPATMHYECKOM A3BIKe Heol-
XOAUMO YKASATh HX THII.
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Ckonewd

Pne. 6.8. AnroprrM Brifiopa Gonsinero A3 ABYX sSHAYEHHEIL
{c HeTIOJTHEIM BETBJICHHEM )

Ilepemensre A, B, C — yncioBLIe BeIAUAHL. B oTOl 3axavye
OHH MOTYT IpHHMMATE di00ble 3HaTeHHA. B mporpaMMmpoBa-
HHUH YHCJIOBEIE BeTHUUHEI, KOTOPhIe MOTYT UMeTh J100ke 3HaUe-
HEAA — Oeasle, ApobHBIE, HAIBIBAKTCA BelnecTBeHHBIMU, UM
CTABUTCA B COOTRETCTBHE BemecTBenHLIH THT, Ha A nropaTMn-
YeCKOM A3SBIKE 9TOT THI YKASEIBASTCA CIYHKeOHBEIM CIOBOM Belly,

Kax BHIrIAOET KOMAHAA BETBJEHHUA, BEI V)Ke 3HaeTe. Bor aABa
anropHTMa Ha Afl, cooTBeTCTBYIOIUE ON0OK-CXeMaM Ha puac. 6.2
u6.3:

aar BHI1 aar B2
sem A, B, C Bem A, B, C
Hav1 HAY
BBOA A, B BBOA A, B
ecad A>B C:=A
ro C:= ecan B>A
nnage C:=B ro C:=B
KB KB
BeIBOA C BEIBOA C
KOH KOH

Tlox coxpameHBLEIM HasBaaHeM aropHTMoB BH]II mogpaszy-
MepaeTca «Bo/bOIee H3 JBYX».
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Bnsa oporpaMMHEPOBRAHHA XaPAKTEPHO TO, 9TO OAHA W Ta e
3a4a4a MOJKET GLITE PeOIeHA C MOMOII[bI0 PA3HEIX ANTOPATMOB.
H ueM cnoxxHee 3ajgaua, TeM GONBIIe MOMKEO NIPHAYMATL Pa3-
JUYHKIX ANTOPHTMOB €€ pemeHmdA. Jna Goapmux sagay {opo-
HIBOACTBEHHEIX, HAYYHEIX ) TPAKTHYECKHA HEBO3MOMSHO TOTHOE
COBIaJleHHe &JITOPUTMOB, COCTABNEHHAIX PA&3HEIMH OpOrpamM-
NHCTAMH.

Cnepyonmas zgagada: ynopag0o9InTh 3SHAYCHAR ABYX [IepPEeMeH-
oheix X 1 Y mo Bozpacramnio. CMuICT 3Tol 3889W cAeyIONTHIA:
€CJIH AJNIA HCXOAHLIX 3HAYEHHIH NepeMeEHLIX CIIPABEATHEO OTHO-
menue X <Y (nanpumep, X = 1, Y = 2), To ocTaBuTh HX O3 n3-
MeHeHNH; ecan e X > Y (manpamep, X = 2, Y = 1), To BHOOA-
HATE O0OMeH 3HAYeHNnIMH.

AdropuTM o6MeHA 3HAYEHUAMHE ABYX IepeMeHHRIX ORIa pac-
CMOTPEH B IpeANAYIEeM rnaparpade. Bcnomaum, 4o ana obfme-
HA MEI HCIIOJIB30BANH TPETHI0, BCIIOMOTATEJILHYIO IePEMeHAYIO.

B anropHTMe pemeHWsd AAHHOH 3a8a9H MCOOJB3YeTCH He-
moxaoe BeTBaeHne. Ilpupenem 6aox-cxemy (puc. 6.4) u anro-
pET™™ Ha AS.

HAuang anr COPTHPOBKA
pem X,Y,C
XY Haw
eson peog X, Y
8 ecan X>Y
O Y- HeT 10 C:=X
. T X:=Y
C=X Y:=C
X=Y KB
Y=C emBoa X,Y
¢ KOH
abiBog X, Y

Prc. 6.4. Baok-cxema
ANropUTMA
YROpAJAOICeHHA ABYX

3xecs poas BCOOMOTATENLHON NMepeMeHROM AuA ofMeHa BRI
noxnenaer C,
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Cnoxasie BETBAIMHMECA AJATOPHTMBL

IlonyaHM ANPOPHTM pedIeHHA enfe OAHCOH 3anawum: HANTHA
HaEGoabINee 3HAYCHHE CPEAM TPpeX Beawaun; A, B, C,

EcTecTBeHHO, BOSHHKAET CAAYIQOINAA HZEd 3TOTO AJNTOPHT-
Ma: CHAYAJIA Hy)KHO HaliTi oapmee u3 sEavennii A ¥ B u npu-
CBOATH €r¢0 KAKOH-TO AONOJHATEALHOH NepeMed 0, HATIPHMED
D; sarem maitru Goasinee cpeau D u C. DTo 3HAYEHHE MOMHO
IpPUCBOHTE TOI e nepeMeHnoil D.

Pemenme 3afa4n CBOAHETCH K JABYKPATHOMY HOPHMEHEHHIO
yie 3HAKOMOTO AATOPHTMA HAXOMHECHHA OOABIIETO H3 IBYX
sHavennit. BAOK-cXeMa aNTOpUTMa — Ha puc. 6.5,

amr BAT1
sem A,B,C,D
HaY BaoA A4, B.C
ss0x A, B, C [s50n 4 8.C
ecan A>B
To D;=A
uaave D:=B
KB
ecan C>D a8 /K .
b C>D
To D:=C N4
KB D=C
BEIBOA D
KOH
puBon D
Choveli >

Puc. 8.5. Biok-cxema

aaropaTMa «BHT» ¢

IOCIeA0BATENEHEIMH
BETBJACHUAMHA

Hetpynno poragarecsa, uto « BHT» o6osnauaer « Boarkinee ua
Tpex»s. B eTPyKType 2TOTO aNIrOPATMA COAepHEaTCA daa nocaedo-
8amMencHbIX 8emaneHuA: NepBoe — MOJHOE, BTOPOe — HemoJ-
HO®e,

DTy ke 38789y MOMKHO PEITETE € TIOMOIITHIO AJIFOPUTMA, UMe-
OIMET0 CTPYKTYPY 6R0XceHHWX seméacnuii, Ero 6mok-cxeMa
OpUBEACHA B CACAVIONeM naparpadge Ha puc. 6.6. A BoT Kax BH-
TIAAAT ONHCAHHE S5TOrO aiaropuTMa Ha ASl M TpaccEpoBOTHAA
Tabaunanopun A =5, B=7,C =2,
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aar BIT2
pem A, B,C, D
HAY
BBOg 4, B, C
ecan A>B
T0o ecim A>C vo D:=A umage D:=C k»
nHEaTe ecam B>C 1o D:=B mmave D:=C r»
KB
BBIBOO D
KOH

IMar Onepanus D | Oposepxa ycaAoOBMA
seop A, B, C
A>B

B>C

D:=B

BuIBOA D

KopoTko o rnasHom

B xoMaHje BeTBICHUS B KAYECTBE YCIOBAA MOJKET HCIIONb3O0-
BaTbHCA OTHOIIEHNHE HEPABCHCTEA MY BEJTHIHHAME.

YucnoBkie BEIMYHHE, KOTOPbLIe MOI'YT NPHHEHMATD HEJLIe ’
Apo0HBIE 3HAYSHHSA, MMEIOT BeIIeCTBEeHHBIA THIIL.

Jdaa pelmeHna ogHOI M TOH JKe 3aJAYH MOYKHO NOCTPOUTE He~
CKOJBKO BAPHAHTOR &JIM0PHTMOB.

Heckoarko BeTBIEHRH B OZHOM &JITOPUTME MOTYT OBLITh IIO-
CHIeNOBATENLHBIMHY H BIOMEHHLIMI,

5 > 7, mer
- |7T>2, ma

o o ) DN

R OV Ch Qn Qe

] =1 =3 =3 =3|hy

RN N NM
|

? Bonpocst u 3adaHusn

1. Kakyio cTPYKTYDY MMeeT QIrOPMTM HAXOMKOeHHUs Goabmero na
JBYX 3HAYEHWH?

2, IToueMy OTHOIIIEHNWE HEPABEHCTEA MOKHO HABBATD IOMMYECKHM BhI-
paxeHueM?

3. B KakoM crxydae A8 YRCHOBON mepeMeHHON CIeAyeT YKA3KIBATE
TEJBIA THI, B KAKOM — BeIeCTBeHHEIN?

4, CocTaBsTe ANTOpHETM (B BAZE HJI0K-CXeMBl M HA AST) HAXOMALHHA
MEHbIIETo U3 ABYX 3HAYeHHIl.

5. CocTaBbTe AJATOPETM HAXOMAEHNS HAHMEHBINIETO U3 TPeX 3HAUE-
Hui,
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6. Ina BrIBOjia HA 3KPAaH IPOAIBOJILHOM CHMBOILHOM CTPOKE HYXHO
B KOMAHJe BRIBOJA 3ANHACATL 3TY CTPOKY B amocTpodax. Hanpu-
Mep, 110 KOMaHge

sriBog T OTBET™

Ho 9KPAH BRIBefeTcA coBo OTBET.

Onpefesrnre, KaKkas 3aAa4a pelIaeTcd 110 CAAVIOMEMY AATOPATMY:

anr 3aga4a-6

sem X

Ha9

BBOO X

ecan X<0
TO BHIBOZ ~OTPHIATENLHOE THEAO™
HHAYE BRIBOJ ~MOJOMHTEALEOe YHCIo”

Kol

CocTaBLTe ATOPUTM, II0 KOTODOMY Ha KoMubloTepe Gyaer mpouc-

XOAMTE CIeAyIolee: B NEPEMEHEYIO S BBOAHTCH BoapacT Camu, B

nepemenEyic M BBogmTca BospacT Mamn. B KauecTBe peayasTaTa

Ha SKpaH BRIBOAUTCA (Ppasa «Cama crapme Mamms nnm «Mania

crapmre Cammes (npeanonaraeM, 4o KTO-HRGYAL M3 HUX o0A3aTe-

JILHO CTAPIIE).

8. PemyTe NpeaRIAYIYIO 38 XA9Y, YIHTEBAS BO3MOKHOCTD OMHHEAKO-
Bporo BoapacTta Camu 1 Mamu. B TakoM crydaae MoxeT GLITL TOXY-
uen orBeT; «Cama u Mama — popecERKA» .

9. CocTaBbTe AATODHTM YIOPAAOUEHNA 3HAYCHUI TPeX mepeMeHHEIX
N0 BOSPACTAHHKY, T. €. NPH MOGEIX HCXOAHKX 3HAYeHUAX A, B, C
OTCOPTHpYIiTe BNX Tay, wrodsl crano: A s B £ C, IIpoeepsTe anro-
DPHTM TPACCHPOBKOM IDH pa3HEIX BADHAHTAX SHATOHNI MeXOAHBIX
JAHHEIX.

7

N

MporpaMmMupoBaHue
§ 37 | sersnenun
Ha Mackane

OcrogHbie meMbL napazpapa:
m onepamop gemaaenua na ITackanre;
B NPOZPAMMUPOBAHUEC NOAHOZ0 U HENOAHOZ0 6EMBACHURA,
8 npOZPAMMUDPOBAHUE BAONEHHBIY GemaERenitil;
8 R0ZuYeCKue ONePanuLL;
& CAONCHBIE AOZUNCCKUC BULDAIERUR.

Oneparop sersiaenud Ha ITackane

B asnike [Iackans nMeeTCa oHepaTop BeTaeHEHL. JIpyroe ero
HABBAHNE — YCJOBHBIH OIIEPATOD.
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PopMAaT NOJHOTO ONEPATOPA BETBICHHA CIeAyIOMHii:

if <normueckoe BrpaxeHue> then <omeparopl>
alse <oneparopl>

Bneck 1f — «ecams», then — «To», alse — «HHAUEL?.

IIporpaMMHpORAHNE IOIHOTO H HEeIOJHOI'O BeTBICHHA

CpapHpTe 3annch anroputma Bl 13 npegnaymero napa-
rpada c cooTBeTCTBYIOmEl mporpaMmoii,

aar BU1 Program BID1;
eemA,B,C var A, B, C: real;
Ha1I BBOA A, B begin readln(a, B):
ecam A>B if A>B
o (=4 then C:=A
nnave C:=B else C:=B;
KB
BeiBOA C writeln(C)
KOH end.

OueBs mOXOXKe HA IEPEBOA ¢ DYCCKOIO A3bIKA HA aRTAHH-
ckuif, O6paTuTe BHUMAHHE HA CJISAYIOMEE OTIHYAE: B IPOrpaM-
Me HeT CIeIHATBHOTO CAYXKeSHOro c/IoBa, 0003HATAIOIIErO KO-
HeIl BeTBJCHHA. 3}[805 IOIPpH3IHAKOM KOHOA OIePATOPA BETBJI€HAA
ABJIAETCH TOIKA ¢ 3anAToi. (PazyMeercs, 0CTABIATE B IpOrpaM-
Me NYCTYIO CTPOKY COBCeM He obasaTenbHo. 34ech 5T cAeano
TOJILKO PAAY HArMAAHOCTH. )

1IpocToit hopMoil NOFHTECKOr0 BRHPAKEHAA ABJIASTCA OHepPa-
maa oreomeang. Kak u B ASL, B Ilackane aonycKralorcesa ce BUAL
OTHOUICHHH (HH)Ke YKA3aHEl HX 3HAKH):

< {MeHBIOe); <= (foJbIIe WK PABHO);

> (6onpme); = (paBHO);

<= (MeHLIe HJIK PABHO); <> (He PABHO}.

A Teneps sanporpaMMupyem Ha Ilackase anropmrm BUJ2,
B KOTOPOM HCIIOJILE30BAHO HEIIOJHOE BETBICHHE,

anr B2 Program BID2;
Bem A, B,C var A, B, C : real;
Hav BBOg A, B begin readln(a, B):

C:i=4 C:=A;

echs B>A if B>A

To C:=RB then C:=B;
KB
BEIBOA C write (C)

ROH end.
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OuaTe BCé 0YEHb IIOX0XKe. BeTEL alse B ONEpaTOpe BETRIIE-
HIAA MOKEeT OTCYTCTBOBATD.

ITporpaMMHpPOBaAHEE BIOKEHHEX BeTBICHHAM

Sannmem Ha Ilackaje mporpaMmy onpefeleHHsa GONABITEro
u3 TpeX uuces, OJMOK-cxemMa KOTopoil DOKasaHa Ha puc. 6.6.
CTPyKTypa 9TOTC AJTOPATMA — BJIOMKEHHEIEC BOTBISHUA. AJTo-
putM ra Afl (BIT2) npusegen B npeALIayIneM naparpade.

Puc. 6.6. Bnok-cxema anropurMa « BHT» ¢ BnomenEnME
BETBICHHAMN

Program BIT2:
var A, B, C, D: real;
begin
readln (A, B, C):
if A>B
then if A>C then D:=A else D:=B
else if B>C then D:=B else D:=C;
writeln (D)
end.

OfpaTiTe BHHMAHUE HA TO, UTO IEePeX @lse TOUKA ¢ 3ANATOH
He ¢cTaBHTCH. Bed BeTBAMIANCS YACTD CTPYKTYPHI AJITOPATMA 34-
KAHIUBAETCH HA TOYKE ¢ 3a0AToi nocae oneparopa D:=C,

CocTaBHM IPOrpaMMy VIOPAAOYEHHA 3HAMEHHI ABYX Iepe-
MeHHEBIX.
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anr COPTUPOBKA Program SORTING;
eemX,Y,C var X, Y, C: real;
Hag Bpoa X, Y begin readln (X, Y};
ecom X>Y if X>Y
to C:=X then begin C:=X;
X:=Y X:=Y;
Y:=C Y:=C
KB and;
peBOg X, Y write (X, Y)
KoH and.

DTOT NPpHMEP WILIIOCTPHPYET clegyiomee npapuao Ilackana:
€CJIM HA KaKo#-TO 13 BeTBeil omepaTopa BEeTBAEHHHA HAXOLUTCH
HEeCKOJBKO OCTEZOBATENbHEIX OIIePATOPOB, TO UX HYXKHO 3aIIH-
CHIBATH MEXKIY CAY:KeOHBMH CI0BAMH begin 1 end, KoHcTpyK-
IIHA TAKOTO BHIA:

begin <NoCNeROBATENBHOCTE ONepaTopoB> end

HASLIBACTCA COCTARHEIM olepaTopoM. CneaoBATebHO, B OIINCAH-
Hoil Beime obimie#t ¢opme BeTRIeHMA <omepaTopl> m <omepa-
TOPp2> MOryT GRITE IIPOCTBIMA H COCTABHBIMH OIIEDATODAMM.

Jormaecknue omepanus

Hakonen, cCOCTABHM elle OAHH, TPeTH BapDHAHT NPOTDAMMEI
onpeaeneHAAa HAUGOIBIIEr0 YUNCTA U3 TPEX.
Program BIT3;
vax A, B, C, D: real;
begin readln(a,B,C);
if (A>=B) and (A>=C) then D:=A;
if (B>=A) and (B>=C) then D:=B;
if (C>=A) and (C>=B) then D:=C;
writeln{D)
end.

HeTpyAaA0 NOHATEL ¢CMBICJ 9TOU IPOTPAMMB]. 3A€CH HCIIONAB30-
BAHH ThH IHOCAEAOBATENLHEIX HEIOJIHBIX BETBAGHHA. A ycCJO-
BHZ BEeTBJICHANR TpeAcTaBaAAOT c000H CAOKHEIE IOTHYECKHE BEI-
paxeHHS, BKIKYAIOIINE JOrHIecKy o onepanuio and (H). C no-
THYeCKUMH ONepanuAMH BH BCTpedaaHCh, paloTas ¢ GazaMu
JAHHBIX K € SJIEKTPOHHBIMY TAOTATAMMH.

HamomanaM, uTo onepanuda and HASLIBASTCSA JIOTHYSCKAM YMHO-
JKeHHEM HIH KOHBIOHKNUeit. Ee pe3ylpTar — <HCTHHAS, €CJH
3HAYCHAA 0DOMX ONEPAHIOB -— <«ACTAHA». OMEBHAHO, UTO ECAH
Az BuA > C, o Aumeer HauGoapInee 3Ha9eHUe U T. 4. B IMacka-
Jle IPHCYTCTBYIOT BCE TPH OCHOBHEIE JJOTHYECKHE OIeDAI[MU;
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and — B (KoEBIOBKINA),
or — UNN (4ussoaKnun),
not — HE (oTpunnanne).

Croxmnie normyeckne BHIPAXKOHHSI

OfpaTuTe BHUMAHWE HA TO, YTO OTHOIOEHHA, CBIAZKIBAeMbIE
JIOTHYEeCKUMH OIIePALHAMHA, 3AKJII0Ia0TCI B cCKOOKH, Tax Hago
JenaTh Beergal Hampamep, Tpebyercs onpeAeNuTh, €CTh JIH Cpe-
apaucea A, B, C xorsa 661 o1HO OTpANATENBHOE. ITY 38JaMY pe-
ImaeT CAeAYIINAA ONEePATOD BETBICHMA:

if (A<0)or (B<0)or(C<0)

then write('YES ') else write('NO");

BripameHHue, HCTHHHOE AJA OTPHIATEIBHOTO YHCJIA, MOMKET
OBITH 3ATTACAHO €11Ie H TAK:
not {A>=0)

g@ KOpoTKO O rnasHOM

dopMaT onepaTopa BeTBAeHHA (YCJOBHOrO onepaTopa) Ilac-
Kana:

if <normueckoe BHpaxeHMHE>

then <cneparopl> else <oneparop2>

Ha perBaX YCIOBHOIO ONEPATOPA MOTYT HAXOZUTHCH IPOCTEIE
HJIH COCTABHEIE onepaTopkl, CocTapHol onepaTop — 3To ntocae-
HOBATEJLHOCTE OIEPaTOPOR, 3aKJIICUCHHAA MEKAY CayeOHbI-
MH ¢JIoBaMH begin 1 end.

B cIOMXHEX JIOTHYECKHX BHPAMKeHHUAX HCIOAB3YIOTCA JIOTH-
JecKHe Ollepallun; and, or, not,

? Bonpocs! u 3adaxus

1. Kak nporpammupyercs Ba [Iackaxe mojiEoe H HemoJHOE BeTEJIe-
Bre?

2. Uro Takoe cocTaBHOI onepaTop? B KAKNX CAYUAAX COCTARHO ome-
PATOP HCHOJIL3YETCH B OIepaTope BeTBAeEHA?

3. BrilonNTE HA KOMIOBIOTEPE BCE IPOrpaMME], IPHECASHEHEIE B JAH-
HOM naparpade.

4. CocTaBhTe He MeHee TpeX BAPDHAHTOB MPOTDAMMEI ONpefieNieHNs
HAMMEeHLIIEro U3 TPEX JAHHKEIX YHCEeJ.

5. CocTaBbTe MPOTPAMMY COPTHPOBKH IO BO3DAaCTAHMIO 3HAYCHHH
TpeX NepeMeHHHIX: A, B, C.

6. CocTapbTe IpOrpaMMY BRIYHC/IEHUA KOPRell KBagpaTHOre ypasHe-
HHUA 0 AaHHKIM 3HAYCHUAM ero KoagupHamenToB.
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MporpammupoBaHue

§ 38 | Aavanora
C KOMNLIOTEPOM

OcHosrbie membi napazpagpa:
» WMo maroe Guanoz ¢ KOMNLIOMEPOM,;
§ RPUMEP NPOLPAMMUPOSGHUSR Buanoza.

Yro Takoe JHAIOL ¢ KOMIOBIOTEPOM

Ecqy BH HCHONHSMM PACCMOTPEHHBIE BROIE IMPOrpaMMBI HA
KOMIIBIOTEpPE, TO OOIYBCTEOBAJM OIMpefeNeHHoe HeyaoleTBO mpHr
pabore c MammBoii. Bo-iepBRIX, HENOHATHO, KOTAA MAIITAHA HAMH-
HAET OXKAAATEH BROJA JAHHKIX, KAKHE JAHHEIE H B KAKOM TOPAZKe
HYAHO BBOIHUTE (3T0 Belbh MOMKHO H 3a0LITE). Bo-BTOpDHIX, peayin-
TATHI NONAYYAIOTCA B BUAE TUCEN HA SKPaHe, Hesd BCAKAX DOSCHEHHA
HX cMEIcaA. SIcHO, ITo Jnogu MexX Ty coboil Tak He obmaroTcd.

Jlofyo TporpaMMy COCTABJIATE HYKHO TAK, ITO0H
ee HCNOJHEeHHE PeAIH3OBEIBAOC JHAIOT MEKIY

KOMIEBIOTePOM ¥ IIOJb30BATE/IEM B IOHATHOMK
AnsA dyenoseKa opme.

IIpexae 1eM HAYATE COCTABJIEeHNE IPOrDAMMEL, HYKHO IPO-
AYMATH COHeHAPHE TAKOIO JHAIOTA.

HanpamMep, coCTABHM clleHapnii paGoTHI IPOrpaAMMEL, BHIUHMC-
JA1I0mel cyMMY ABYX Iednix yuces. Ha skpane RoMusioTepa no-
CJIeAOBATENBHO AOJDKHLL NOABAATLCH CREIYIOIMHE CTPOKH (I
IpAMepa OPpeJuoJomuM, uyTo OyeM BroguTs uncaa 237 u 658):

Beedume nepeoe caazaemoe: A = 237
Beedume emopoe caazaemoe: B = 658
A+B=2895

Ioxa!

3xech KypCHBOM 3ANHCAHEL CHMBOJIEI, KOTODbIe BEIBOAUT
KOMOBIOTEP IO NPOrpaMMe, 4 NPSMBIM XHPHHM IMPHPTOM —
CHMBOJIB, BBOAHMBEIE TIOJb30BATE/IEM.

JIxoGoii BRIBOX HA KPAH IPOHCXOAHUT IIO OIIEPATODY

BHIBOJIA, 3AIIMCAHHOMY B pOTpaMMe.
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CrepoBaTensHO, ¢ NOMOIIBIO ONEPATOPA BHIBOAA HA SKpAH
BHEIHOCATCA HE TOJABKO PESYABTATH PEINeHHA 38844H, HO A BCe
3JIeMEHTH ANAJIOTA CO CTOPOHE KOMITLIOTEPA.,

Bort nporpaMma, KOTOPAA PEANAIYET HANI CHeHADPHI:

Program Summa;

var A, B: integer;

begin write (’'BeBemuTe neppoe clnaraeMoe: A ='};

readln(d);

write ('BeegmTe BTOPOE claraemoe: B =*);
readln (B} :

writeln;

writeln('a + B = ¢, B&A+B);

writeln('Iloka!’)
end.

B »T0if DporpaMMe HMCIONL3YETCA BOIMONCHOCTH BKJIOUATH
B CIOMCOK BBIBOJA CHMBOJIbHBIE CTPOKH (OHH 3aKJIOYIAIOTCA B
amocTpodE) U apudMeTHYSCKAEe BREPAXKeRna. Bupaxenne A+B
CHAYAJIA BHYHCIAECTCA, 8 DOTOM NOAYICHHOE THCIO BEIBOAATCA
H&a dRpaH. ROHG'-IHO, AJA BBITHCJICHHA CYMMEBIL MOXXHO GELIO HA-
IHCATL OTAENLHBIH ONEpATOP OPHCBAMBAHHA, HO MOMXKHO CcAe-
JIATH H TAK, KAK B 3TOM IIpHMepe,

Eite o6paTHTe BHHMAHHE Ha OUepaTOp writeln Oes cmHcka
BEIBOAA. OH ofecieuMBAET IPONYCK CTPOKH HA BKPAHE.

IprMep TpOrpaMMHpPOBAHNA THANOrA

KoMusioTepHAS OpOrpaMMA COBCEM He 004A3aTe/ILHO JOJIMH -
HA MMETh MaTeMaTHYecKoe coaep:anme. Bor mpuMep coeHA-
pPHSA, CYAA IO KOTOPOMY, KOMOBIOTED BHEIIOJHAET POJb BJIEKT-
POHHOI HAHLKM, 3afoTameiica 0 310PORBe MKOALENKA, [Ipn-
BOZATCA ABA BAPHAHTA PA3BUTHSA CLEHAPHA, B 3aBECHMOCTH OT
oTBeTa pefeHKa.

Bapumanr 1:

Tot auepa Ovin Gonen. Hameps-ka memnepa-

mypy! Coobwu, Kakaa y meba memnepamy-

pa: 36.5

Tvi 300pos, Opysicor! Moxcewrv udmu 8 uixony.

MKenaio ycnexos!

BapuanT 2:

Tvt 6uepa Ovia Gonen. Hiamepv-xa memnepamypy!
Coobuwu, kaxas y meba mexnepamypa: 37.3

Tot euye Gonern! Pasdesaiica u A0XUCH 8 NOCMEND,
ITonpaenatica, dpyxcox!

14—1303
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AropHTM 3TOi DpOrpaMMHE cOAepKUT BeTeJIeHue. Hnea an-
TOPHTMA COCTOHT B TOM, UTO 3HAUeHHEe TeMOeparypem pebeHka
CPABHHEAETCHA ¢ BEANIHHOI HODMAJIbHOIl TeMIepaTyphl YeJI0Be-
ka; 36,6 °C. Hl ecin y peGenxa TeMnepaTypa BHIIIE, TO OH HE3HO-
poB. Bor coorBeTcTBYI0Imuii anropntM Ha Af:

axr HAHBKA
pem T
HAY
BEIBOZ “'Twl Buepa 6511 Gonen. HMamepr-Kka TeMueparypyl”
BEBOA ~Coo0mH, xaKkas y TeGd TeMmepaTypa: =
BBox {T)
ecan T 36.6
T0 BBOA T eme Gonen! Paznepaiica n Aoxucs B mocTess.”
BuiBoA Iooparnsitcs, Apymox!”
HHave BNBof " TH 30poB, Apyxokr! Moxtels HATH B MIKONY. "
BHIBOA ~JHKenaw yenexos!”
KB
KOH

ITo sTOoMY aNTrOPATMY OOIYIAETCA CACAYIONAA NPOrPDAMME HA
Ilacxkane:

Program NANNY;
Var T: real;
begin
writeln('Tu Buepa OmMn OoneH. Mamepe-—-kKa
TemMnepaTypy!'):
write ('CooBmM, kakasa y TeGsa TeMmneparypa:'):
readln {T) ;

if 17>36.6
then begin
writeln('Tu eme Boneun! Paspepakics
M JIOXMCE B NOCTENb.');
writeln ('lonpaenatica, mOpyxor!')
end
else begin
writeln('TH 3DOpPOB, OPYXOK!
Moxellb MOTKM B WIKOIY.');
writeln('Xenarw ycnexor!')
and
and.

OG6paTHTe BHUMAHHME HA ABA MOMEHTA: BO-IEPBLIX, neped cro-
60M elae HU 8 KoeM CAYUAE HeRbIA CINABUMY MOYKY C 3anAMOoiL;
BO-BTODLIX, B 3ATIHCH U NIDH BEQAE BeOIeCTBEHHRIX YHCON YeAdn U
dpobras vacmu yucaa omdeasiomen decamuvnoit movroir.
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CocTaraas Nogo0HYD NPOrpaMMy, BRI CAMHE OPraHHU3yeTe WH-
Teptdeiic KOMILIOTEPA ¢ NOIL3OBATENEM Balleil IIPOrpPAMMEI.
9roT unmepgeiic 06AZATENLHO JOANCEH Dbimb OPYIecmeeHHbLM.
Copep;aaane fEANOrA JOJKHO GLIThL NOHATHHM A YI0GHRIM.

KopoTko 0 rnasHOM

Coenapuii paGoThI OPOTPAMME] — 9TO ONMMCAHAE ee ODITenua
¢ TIOAL30BATeIeM (IIOJB3ORATENBCROrO HMHETEpDeiica). MuTep-
tdelic 06a3aTENBEAO AOMMKEH OLTH APYKeCTBeHHBIM.

JIxo6oii CHMBOJBHEIH BEIBOJ Ha DKPAH OPOrpaMMHPYeTCH C
NMOMOIILIO ONepaTOpa write MM writeln.

? Bonpocot u 3aarus

1, 910 0G03HATAET MOBATHE « THAJOrOBHIL XapaKTep IPOrpaAMMEBI+ 7

2. KaxnMy cpefACcTEAMH TPOTPAMMHDYETCA JHAJON MEeMAY NOJbI0BA-
TesIeM M KOMIOBIOTEPOM?

3. Yto ofiozEavaeT TORATHE +APYIKeCTEeHRELE HHTephelics ?

4, BHIOJHHATE Ha KOMOBITEpe BCe IPOTPAMMEL, IPHEEACHHRE B AAH-
EOM naparpade.

8. TlocTpofiTe ANropATM M COCTABLTE MPOTPAMMY, IO KOoTOpo# Gyaer
PEATHM30BAH CleAYIOINUE cieHapuil: KOMILIOTEP AAXIPAIINBAET HO-
Mep AHS HeAeXU, JIOCIe BEOJA KOMIBIOTEp cOO0IaeT HASBAHNUE 3T0-
ro ara, Hanpramep, ecin prexn 1, To BuBegerca ¢hpasa «ITo moHe-
JeIbHUK LT, O.

fMporpammMmupoBanue

§ 39 | umknos

Ochoshbie mempt napazpada:
® amansi peuleHusl paciemoil 3afau Ha KoMnviomepe;
w zadaua o nepecmanosxe Syxe. IIpozpaxmupoaarie
yurxaa na Ilaecxane;
® YMo MakKoe omaadKa U mecmuposarue npozpammbl,

BeI HAYYHIHCH COCTABAATH JIAHEHHABIE M BETBHIDHECHA OPO-
rpaMmH Ha [Iackane. Teneps HyKHO 0CBOATH OPOrPAMMHADOBA-
Hue TuKJI0B. CHOBa 6yAeM yUNTLCS HA OpAMeDe KOHKPeTHoit 3a-
Laan. Ho, B oTiIHYHe OT NPeALAYINHX NPHMEDOB, NOAXON K e
pemeHNO 6yaeT HECKOMBKO ADYTHM.
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JTankl pemicHHA PAcYeTHOH 3aAaYHE HA KOMIBIOTEDE

YacTo 3aaaua, KOTOPYIO TpebyeTcs pelllnTh, ¢hopMYyIAPOBa-
HA He Ha MATeMATHUYECKOM ASEIKe. J[1g pellleHHA HA KOMIBIOTE-
pe &€ CHA9AAA HY3KHO NPUEBECTH K popMe MAaTeMATHYECKOMH 3aaa-
YH, a HOTOM Y)Ke IPOrpAMMHPOBATD.

Pabora no pemeHR0 TAKMX 3a8a4 ¢ HCOOJIB3OBAHMEM KOM-
OBIQTEPA OPOXOANT Yepes CAeIVIOIe dTANbL:

1. ITocTaHoBKA 38aAYH.

2. MaremaTndeckasa GopMannsanud.,

3. ITocTpoeHne aaropuTMa.

4, CocTABJIeHRE OPOrPAMMEI HA ASHIKE IPOTPAMMHPOBAHNA.

5. Oraaj KA M TeCTHPOBAHHE IPOrPAMMEI.

8. IIpopeneHne pacdeTOR M AHAJMHS DONVYEHHRIX PE3VIbTa-
TOE.

DTy mocneAOBATENILHOCTE HASEIBAIOT TeXHoJdorMel pemrenysa
38789H HR KOMIOBIOTEPe,

B uucToM BHAE OIPOTpaMMHEPOBAHHEM, T. €. paspaboTroi ant-
TOPHTMA ¥ OPOTPAMMB], 3A€Ch ABAAITCA AL 3-#, 4-i ¥ 5-i
STAIEL.

Ha prane NOCTAHOBKH 3a8AUM JOJIKHO OEITH UETKOQ OIpeelie-
HO, YTO JAHO N YTO Tpelyerca HANTH,

Bropo# sTan — MaTeMaTHdeckan GopMannsanmnsa. 3aech 3a-
JA4a NepeBOANTCA Ha ASHIK MATEeMATIYECKHX (GOpPMYJI, YPABHE-
HHH, oTHomIeHMI, Janeko He BCerJa 9TH (HPOPMYIH QUEEMAHKI,
Hepeako UX NpUXOZATCA BEIEOSHTL CAMOMY HJIH OTHICKHBATE B
enenuANBAEON anTeparype. Ecam pemenne sagaun Tpelyer ma-
TEeMATHYECKOTO ONHCAHHSA KAKOTO-TO PEeajJLHOrQ OoOBeKTa,
ABTEeHHA MIK Iponecca, TO GopMalnsanusa paBHOCHILHA OOIY-
YeHRIO COOTBETCTBYIOMEH MATeMATHICCKOH MOXEIIH.

TpeTHii 9Tan — NDOCTPOCHHE AJITOPHTMA. Bl 3HaeTe ABA CIIO-
coba OMUCcAHNA ANTOPHUTMOR: OJOK-CXeMEl M1 AJITOpUTMUYecKH
AsHK (Af).

Ilepenie TpH 3TADA — 2TO paboTa Ges KomMublTepa. Mannmoe
ciaeaverT COOCTEBeHHO IPOrpaMMHDOBAHHE HA OIPENeICHHOM
A3BIKE B ONPeAe/IeHHO cHcTeMe MporpaMMupoBaanda. Ilocnen-
HUii (ecTolt) 3TAam — 2TO UCIOAB3OBAHNHE Yixe paspafoTaHHO
TPOTpaMMHE B IPAKTAIECKHAX [eJIAX.

3anaua o nepecranopke 6yxn. IlporpaMmMapoBanne
makaa 5a Nacxkane

IIpocnenuM Bee 3TANBL TEXHOJOTHH PEICHHA 3aaUH HA KOM-
OBIOTEPE Ha IPHMEpPe KOHKPEeTHOH 3a1a4H.
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1, IlocTanoeka 3agaun. laxo N KyGHKOB, Ha KOTOPLIX HAIIM-
caHH pasabie 6YKEH. CKOMBKO pasnmIAnX N-6YKBEHHEIX CAOB
MOKHO COCTABHTH H3 9THX KYOHKOB (c/I0Ba He ofdAsaTennHo
JOJIKHBI HMETh CMBICH)?

Hckomyio nesouncIcHHYIO BeIMUAAY obogHaunmM GykBoii F.
Torza DOCTAHOBKA 3a4a4YM BEITHAINT TAK:

Jano: N

Haprn: F

2. MaremaTHaeckan gopmanuzauud. IlonyunmM pacueTHYIO
dopuyny. Crauana paceMOTPAM HECKOJBKO KOHKDETHEIX TIPH-

Mepor. HMeroresa nBa xyb6uka ¢ 6yksamu « A» 1 «K». fcHO, uTO
B3 HHX MOYKHO COCTABUTH ABA CJAOBA:

HK KA.

HobasuM K HHM mpembio OyKBY, 4C», Teneps ancHo pasERX
cnoB 6yaeT B mpu pasza 0oJblle NPegLIAYIIETO, T. €. PABHO 6:

HKC KHC HCK CKH KCH CHK,

Ecom nofaBnTe vemaepmyio 6YKBY, HaIPUMep <A », TO IUCAO
CJIOB BOIPACTET 6 Yembipe pa3aq H CTAHeT PAaBHEIM 24:

KHNCA KHAC KCHA KCAN KAHC KACH UKCA UKAC
HCKA HCAK MAKC HACK CKHA CKAN CHKA CHAK
CAKH CAHK AKHMC AKCH AHKC AMICK ACKH ACHK.

IMonpobyiiTe 3a0ACATH Bee BAPMAHTEL
caop u3 oAtk 6yke: H, K, C, A, ¥. Che- %
\\
JIATH 5TO HENPOCTO. ICHO JUIIE, ITO KO- “\AC.

JIH4eCTBO TAKNX ¢A0B 6yzer 8 nams pas VA
doasuie 24, 1. e. pasao 120. U3 mectn V\

GYKB MOKHO COCTABHTE 720 pasnuyHRIX W

¢a0B, C pocToM 9ucaa 6YKB YHCHO CIOB AW

op1eTpo pacter. Hanpumep, aaa 10 6yks
ooaygaerca 3 628 800 caos,

HNoac6uLle 3afady pemaeT pasae] MaTeMATHKM, KOTODBIH
HABBIBAECTCA KOMOHHATOPHKOH.

Koauvecmeo pasruunuix xombunayuit us N npedmemoe, no-
AYLALMDLX UIMEHCHUEM UX NOPADKA, HAIBIBRETNCR RUCROM ITe-
PeCTaAHOBOK. IMo Lucao suipaxaemces pyuxyueit om N, xomo-
PaA Hasvieaemes (PAKTOPHATIOM U 3ANUCHIEAEMCR MAK!

Nt
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Ynraerca: «N ¢arkropaan». JlIna moboro HarypaasHoro N
JHAYCHHES N! prIvHcageTcH KaK OPpPOH3IBEJeHAEC NMOCJAEAOEATENb-
HOCTH HATYPaabHEX uucea ot 1 1o N, Hanpuwmep:

11=1;

21=12=2;

81 =1-2:3 = 6;
41=12:3-4 = 24;
51=12-34-5=120
AT.A.

Teneps BepEeMca X GopMyauposKe 3agaun, Ecau N ofosna-
yaeT KOJHYECTBO GYKB, a F — KoJaHuecTBO ¢JIoB 13 3THX GYKB, TO
pacdeTHas HopMyNa TAKOBA:

F=Nl=12-.N.

3. llocTpoenne aaropuT™Ma. JIOCKOABKY AATOPATM HOJIKEH
OHITE HE3ABACHMEIM OT JAHHOrO 3HAYEHUA N, TO ero Heabad cle-
JaTh TMHeHHEM. [ello B TOM, 4TO ANA PasHRIX N HaAOQ BHIIOA-
HATH pa3HOe YHCJI0 YMHOKeHMIL. B TakoM caydae ¢ HAMeHeHeM
N nuneiinaa nporpaMMa KoAKHA GBLIA ORI MeHATE AMHHY.

ANTOpATM penieHHA AaHHON 3agavym OyAeT HHEIHIECERM.
C DHKIHYEeCKHMH ANTOPHTMAMM BEI Y€ IIO3HAKOMHIHCh, pa-
GoTas ¢ rpadpUYeCKHM HCIIONHNTENEM.

ITRKEA — 3TO KOMAHAA HCIIOJIHUTEN 0 MHOTOKPATHO
IOBTOPHTE YKa3AHHYIO OOCJIEeA0BATENRPHOCTD

KoMaHJ.

PaccMoTrpuM 6/oK-cxeMy Ha puc, 6.7 i anropaTM Ha ASL.

3neck MpuMeHeHa 3HAKOMASA BaM AJITOPUTMUYECKas CTPYKTYDa
«I{HKJ ¢ mpegycaosHed» . BRINOIHACTCA OHA TAX: NOKA UCTUKHO
YCR06UE YUKAG, ROGMODACMCA 6bLNOAHCHIE MeAd YUKAT.

Teso oMKIa COCTABAAIOT ABe KOMAHAL IPHCBAMBAHHA, 3a-
KJIOMEHHBIE MY cayae0HEMA ¢JI0OBAMH HIL H KI. YeloBHe
HHKJIA — 9T0 oTHOmeHne B<=N (R Menbire uian pagHo N).

B raHHOM ajaropuTMe nepemeHHAd R BRINOJHAET POAL MHO-
RUTENA, 3HaYeHHe KOTOPOro MeHdAeTcA oT 1 no N uepes equHu-
ny. IIpousBeAeHHEe HAKATLINBACTCS B IepeMeHHol F, HauansHOe
3HAYeHHe KoTopos pasHo 1. ITuk saxaauneaeTcd, xoraa R cra-
HOBMTCA PaBHEM N + 1. 9T0 3HAYEeHHE B MPOH3BEACHAE YiKe He
OOIAAET.



§ 39, MporpamMMupoBaHKHE UKWKNOD 215

axr CJIOBA
nea F, N, R
HAY
pBOA N
Fi=]
R:=1
moxa R<=N, morTopaTs
HIL,
F:=F*R
R:=R+1
K
BHIBOR F
KOH

Puec. 6.7. Biror-cxema
ANFOPITMA BEIACCHHS
baxropHana
JIAA IpoBepKH NPABMILHOCTH AJIOPATMA TOCTPOHM TPACCH-
poBounyIo TabmALy (ANA cayyaa N = 3):

IMar | Onepaunsz | N F R ¥caosmue
1 pBog NV 3 - -
2 =1 1 -
3 [R=1 1
4 R<=N 1<=3, aa
5 | F:=F*R 1
6 |R:=R+1 2
i Re<=N 2<=3, na
8 |F:=F*R 2
9 |R=R+1 3
10 | R<=N 8<=38, na
11 | Fi=F*R 6
12 | Ri=R+1 4
13 | R<=N 4<=3, HeT
14 | ssmmog F 6
15 | xomen
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U3 proil TAGMHON XOPOmMO BHAHO, KAK MEHANHCH SHAUCHHAA
nepemenanx. Hopoe 3paueHNe, IPACBOSHHAOE [ICPeMeHHOH, CTH-
paeT ee CTAPOe 3HAYeHAe (B AaFHO0H Tabnane He MOBTOPACTCH 34-
IHCh 3HAYCHAA HePEeMeHHOH, eC/IH OHO He N3MEHAETCA; B TAKOM
BEae TabnAnAa MeRee 3arpoMoxcaeHa uncnamu). Ilocnenaee saA-
yeHHe F paBio 6. OHO BEIBOZHTCA B KaYeCTRe pes3yasTara. Que-
BUHO, 9TO pe3yALTAT BepHHIA: 3] = 6.

4. CocTannenue nporpaMMul. YTo0bl COCTABUTE NPOrpaMMy
pellleHH A Hamek 3a5a9H, HYKHO HAYSHTECA NPOrpaMMHPOBATE
maran BHa [Tackane. OCHOBHOH MAKJARYIECKOH CTPYKTYPOR AB-
JAAETCA OHEA ¢ OpegycaosmeM (QERA-pgora). C moMoObio 9ToH
CTPYKTYPEI MOHO HOCTPOUTE K060 OHKANYECKHI ANTOPRATM.
OnepaTop nuKJAa ¢ NpeaycaosneM B [fackane mMeeT caexyomuii
dopmMaT:

while <seipareane> do <omepaTop>;

Caymxebroe c1oBo while o3HAYAECT «IIOKAS , O — «XEJATHS,
«BBIIIOTHATDL » .

Onepatop, croamuii mocre choba do, HABLIBACTCHA TOXOM
auEraa. Teno nuraa MOKReT OLITE IPOCTHIM HIH COCTABHEIM OLIe-
PaTOpOM, T. €. DOCIAEeTOBATEIBHOCTEIO OIIEPATOPOB MEKIY CIy-
mebEpIME ciopaMu begin u end.

A renmepr zamporpaMMupyeM Ha Ilackalle aaropHTM pelie-
HHA Hawlell sagauy (oGapHE K HeMY OPraHn3alluio AHAJIOrA).

Program Words;
var F, N, R: integer;
begin
write{’ BBegure uMcio OYKB’);
readln (N} ;
F:=1;
R:=1;
while R<=N do
begin
F:=F*R;
R:=R+1
and;
write('Ms ‘ /N, OyKB MOXHO COCTaBMTbL *,
F,* cnos!)
end.

CHoBa GpocaeTca B I1a3a CXOKECTs anropaTrma Ha Af »n npo-
rpavumu Ha [Tackane. O6paTure BHEAMAHEE HA TO, 9TO B ITackane
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HeT CHeNMHAANBHEIX cIy:XefHBIX cAOB A of03HAUEHHA KOHIA
OUKIa {TAK K€ KAK B KOHOA BeTBiaeHHA). Bo Bcex caydaax, rae
2T0 He0OX0ANMO, HCIONB3YIOTCA cI0RA begin u end,

Yo TaKoe OTAANKA H TECTHPOBAHHE NPOTPAMMBI

5. Ornanka M TecTupoBanue. ITod omaadxoil npozpammvt no-
HUMAEMCR RPOYECC UCRBLMAHURL Pabombl RPOZPAMMEL U UCT-
pasnenus oOHAPYICEHHbIX npu amox outuborx. OOBAPYHHUTH
omulKN, CBASAHHEIC ¢ HADYIIEHANEM OPABHJ SAITHCH IIPOTPAM-
ME Ha Ilackane (CHMETAKCHYECKAE B CEMAHTHYECKHE OIIHOKM),
ODOMOTaeT NCOONB3YEMAH CUCMeMa npozpammuposanus. Ilonn-
80BaTeNb Moay4daeT coocbmerue of ommiKe, ACHPABIAET €€ H
CHOBA IMOBTOP#AET HONBITKY HCOOJIHATE IIPOUPAMMY.

IIporepka HA KOMAOBIOTEPE OPARKMIALHOCTH AJIFOPHTMA HPOA3-
BOAHATCHA ¢ IOMOIOLIO TecTOB. TeeT — amo xKonkpemubsiit sapii-
anrm 3HAveHUll UCXOORLIX JanHbLX, AR KOMOPOZO U3BECTEH
oxudaemuiii pezyaomam. IIpoxo:xaeEne TecTa — HeoGXOAAMOE
ycaoBHe NPABHAbHOCTH HDporpaMMil, Ha TecTax mpoeepserca
IPABAJABLHOCTE PeANH3AIHH NPOTPaMMOil 3anmAaHUDPOBAHHOIO
CIEHADHA.

Hamry nporpaMmy, HAIIpAEMEp, MOJKHO OpPOTECTHPOBATL HA
aHageEAn N = 6. Ha sKkpaHe JOTKHO TOJIYUIHTRECHS

Bsedume wucno Oyxa: 6
H3 6 6yrce moxro cocmasums 720 cros.

6. IIpoBeaenne pacueToB H AHAJKN3 NMOJYUOHHLIX Pe3yabTa-
TOBR — BTOT STAN TeXHOJOIHYSCKOH NENoUKH peain3yeTca pHn
paspalboTKe TPAKTHYECKH IIOJE3HEIX (He yueGHEIX) mIpoTpaMM.
Haopumep, oporpaMMel « Pacuer npordgoza norogei » . dcao, 910
€10 6y IyT NOMhL3CBATLCA FIATENBHOE BpeMa, H IPABRH/ILHOCTE €€
PaGoTel O4YeHL BAKHA JIA OPDAKTHKHA. A OOSTOMY B Npolecce
SKCIUIYATANNH 3TA IPOrpaMMa Mo eT AopabaTEIEATRCA H COBED-
HI€HCTBOBATHCA.

KopoTko o rnaHOM

INocreRoRATENbHOCTE STATOB PAGOTHI MPOTPAMMHCTA IIPH pPe-
OIeHAH 3372498 Ha KOMOLIOTEPE HASEIBAETCA TeEXHOAOrAel penrte-
HHA 349N HA KOMIObIoTepe, TaKHX 9TanoR mecTs: 1) nocTaHos-
Ka sagaum; 2) MaTeMaTHgecKan GopManusanms; 3) mocTpoeHH
anropuTMa; 4) COCTABISHHE IPOrpaAMMEL HA ASEIKEe IPOTPaMMH-
POBaHUA; 5) OTIAAKA H TeCTHPOBAHHE IPOrpaMMBl; §) mpoBege-
HEPE PACYETOB F AHAANS MOAYIYeHHEIX Pe3yJIbTATOB.
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KoanuecTEo pasJHYHEIX RoMOmEAnU 113 N 11peAMEeTOoB, II0JIY-
YaeMBIX H3MEHEHAEM UX OPALKA, HA3HBACTCH TACICM NePecTa -
HOBOK. Ymcio mepecTanoBoK papHo N1 (N-daxropna):

Ni=1-2- ... ‘N,
JIio60# nukArUeckHil AMTopATM MOEeT OBITh IOCTPOEH ¢ o~
MOIIBI KOMAHAR ¢« IHKA-TTOKA» (UKJ ¢ OpeayCcHOBHEeM).
QopMaT OEPATOPA MUKMA ¢ NpeAyciaoBueM B Hackame:
while <pHpakeHHe> do <omepaTop>;

OnepaTop, COCTABNARIOAN TeJI0 MUKJIA, MOMKET GHITH HpO-
CTHIM MM COCTABHBIM.

? Bonpocst u 3a0arus

1. Kax 6nok-cxeMoi#f M HA ANTOPATMHYECKOM A3LKe IPEACTABAAETCA
KOMAHAA MAKJIA ¢ XPeAYCIOBAEM?

2. Kax nporpaMMBApyeTca DEKI ¢ OpeAycaobieM Ha Iackane?

3. INouemy anropaT™ Brrauciennd NI nonseH 6HITE HEKIATECKAM?

4. Hz RaXnx 3TATIOB COCTOHT PAGOTA MPOrPAMMECTA IO PAIIEHNI) 38~
A8YH HA KOMOBIOTepe?

5. Yo rakoe MaTeMaTHvyeckad hopMATH3ANMA 3aHAURT?

6. Yro raxoe OTAAAKA NPOTpaMMEI? YTo HasEIBAETEH TecTOM?

7. CocTaBLTE ANTOPHETM BEMYACICHAA CYMME! BCeX HATYPAILHLIX TACEI,
He IPEBHIDAIoIONX IATAHHOIO HATYpAXsHoTo uuchaa N, Ilpomepnte
ANTOPHTM TpaccHpobroil, Hanumute mporpaMmy Ha ITackane.

8. Iano nexoe uucao X u Hatypanerge N. CocTaBbre anropHTM BHI-
uncnenua X”. Iponepere ANroOpHETM Tpaccnpomoﬁ Hanummure
nporpaMmy HA [lacraure.

Anroputm
§ 40 | Eexnupa

OcHoalbie memsL napazpaga.
» Haubonviuull obwiuit deaumens,;
m udes arzopumma Esxauda;
m onucanue arzopumma Egxauda 6rox-cxenoil;
m npozpamma na AS u na Iacrkane.

Hanoxsmuii o6mxmi geanrens

PaccMOTpHM CHeAVIONIYIO 3aauy: TPeOYeTcs COCTABATD IPO-
rpaMMy onpejeieHAd HanGoapioero obmero mexautens (HOI)
ABYX HATYPAJXBHEIX THCEJT,
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Beomomuanm mareMatHky. HanGoapmmit o6muil JedHTeNXh
JABYX HATYP&IBHEIX YHACEA — BTO cAMOe GOJLIIOe HATYPAJIBHOE
YHEI0, HA KOTOpoe OHHE oba geasaTcd Haneno. HanpaMep, v 9H-
cen 12 r 18 mmerorca obmme geanrtenn; 2, 3, 6. HanGoapmmm
o0mEM KexHTeNeM ABIAETCA YHuco 6, DTo 3aMMChIBASTCH TAK:

HOM(12, 18) = 6.

ObosaaguM Acxopable Aanake Kak M n N. IlocTaHoBKa 3a7a-
9H BHIIAAAT CIeAVIOIIHM 06pasoM:

Hapo: M, N
Haiita: HOIO(M, N).

B aaHEOM ciiyyae KAKOH-TO AOMONHHTENLHOR MaTeMATHIE-
ckoil popmanuzanuy He Tpefyerca. Cama IMOCTAHOBKA 3aFATH
HocuT GopMaNEHHK MaTeMaTHaecKHl xapakTep. He cymecTBy-
et dopmyas gusa BeruncaceEnda HOO(M, N) mo sgavenmsaM M u
N. Ho 3aT0 AOCTATOYHO AABHO, 3aJ0JIr0 AC NMoABIeHHA IBM,
GBI AI3BECTEH AJIMOPUTMHIECKHIA ciocol permeHra 3ToM 3aKauH.
Haarisaerca on aaropursom Erxanaa.

HApes anroparma EBknmga

Hpesa 3Toro alropaTMa OCHOBAHA HA TOM CBOHCTBE, 9YTO €CJIN
M>N, 10

HOI(M, N)=HOJ(M — N, N).

Hnaue rosopa, HOM aryx maTypaJeHLIX uHces pases HOJM
HX IOJOYKHTENhHON PASHOCTH (MOAYIA HX PA3HOCTH) H MeHEIIE-
I'o THCJIA.

JIerko ZOKA3aTh 3T0 cBoficTBo. Ilyers K — ofboimil aeuTens
M a N (M > N).9rosgaunt,9toM = mK,N = nK,rgem,n —
HATYpANbHEIC YnCa, npuaem m > n. Torga M — N = K(m — n),
OTKYIa caeayer, uro K — aenurems yncaa M — N. 3Hauur, Bce
ofine geanteny uacena M u N gapnanTca JeINTeNAME UX pas-
HOCTH M — N, B TOM uncae B HapGoasmnil of1ouit AeauTens.

Bropoe oueBHAHOE CBOMCTBO:

HOI(M, M)=M.

JAna «pyqHOro» cyeTa ANropAaT™M EBKINAA BRITTAIAT TAK:

1) ecsm uACaIA PABHEL, TO B2ATH J060e H3 HAX B KAYECTBE OT-
BeTa, B IPOTABHOM CAYIA€ MPOAOJIKHTL BHIIOJHEHHE A~
FOPHTMA;}
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2) saMeRnTH GOJBIIEe YUCIO PASHOCTHIO GOMBOIEr0 U MeHE-
OIEr0 N3 YHCe,

3) BePHYTLCH K BEINOJIHEHAO II. 1.

PaceMoOTpHM 3TOT AJIFOPHTM Ha OpHMepe M=32, N=24:

M2 8 8 8
N |2a 24 16 8

IToayuuan: HOJM(32, 24) = HOJ(8, 8) = 8, uTo BepHO.

Onncanue aaroparma EBkanga 6a0K-cxeMokd

Ha puc. 6.8 npueeaena 6a10r-cxema anropaT™Ma EBKIIHAA.

CTpYETYpA AArOPATMA — IHKJI-TIIOKA C BIIOMEHHEIM BETRIe-
mneM. ITuka MOBTOPHAeTCA, ODOKA 3EAYeHHA M u N He paBHR
Apyr apyry. B BeTBieRnn GoJblIee H3 ABYX 3HAUEHU 3aMens-
eTCA Ha UX PAsHOCTD.

Pnc. 8.8. Bnok-cxema anropurMa EBRINAA

A Temeps DOCMOTDHTE H8 TPACCHPOBOYHYI Tabaumy anro-
PETMA )1 HCXOAHHX 3HAYeHm M = 32, N = 24;
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Hlar | Onepanma | M N | ¥enosue
1l |Beog M 32
2 |sBOg N 24
8 |M=N 32224, pa
4 | M>N 32>24, na
5 |M:=M-N 8
8 [M=zN 8224, aa
7 | MmN 8>24, mer
8 [N=N-M 16
9 |M=N 8 #16, na
10 | M>N 8>16, ger
11 | N:=N-M 8
12 {M=N 828, Her
13 | smmog M 8
14 |xomen

B uTore moayunaca BepHHIL peayaLTar,

AaropaTm Ba ASl n nporpamMa Ha Ilackame

aar Esxaug

mea M, N

HAY
BLIBOA "BReanre M AN "
BBOE M, N
noxa M = N, mosTopaTh

ecan M>N
To M:=M-N
nEage N:=N-M
KE

KIL
swmBos  HOO=", M
KOH

Program Evklid;
var M, N:
begin

integer;

writeln{’'BBegure M1 N’} ;
readln (M, N);
while M<>N do

in

if M>N

then M:
else N:

end;

write ('HOO="*, M)

end.
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@ KopoTtko o rmaBHOM

Anroputv EBKJAAAS IpegHASHAYEH AJA OOJYICHHA HAHM-
Soarmero ofImero AeaNTeNA ABYX HATYPAJIBHEX yncel. CTPyKR-
Typa aaropaTMa EBKIHAA — OHEJ ¢ BIOYKeHHBIM BeTBIeHUEM,

PyuHAas TPACCHPOBKA MOMCET ACIIOJB30BATECA AAA IPOBEDPKH
OPABHJILHOCTA JIAOIb CPABHHATEJNBHO IIPOCTHIX AJTOPHTMOB.
IIpaBANBEOCTL MpPOrpaAMM IPOBEPAETCA IIYTEM TECTHPOBAHHR
Ha KOMIIBIOTEpE.

? Bonpocei u 3adaHus

1. BranonaaTe HA KOMIBIOTepe nporpaMmy Evklid. IIporecTapyiite
ee Ha sHademuax M = 32, N = 24; M =~ 696, N = 234.

2. CocraBbTe DporpaMMy HAXOkJeHAA Hamboasmerc ofmero gemn-
TEeJIA TPeX dNcelN, HCIOAb3YS caexyiomyn bopMyny:

HOJI(A, B, C) = HOI(HOMI(A, B), C).

3. CocTaBETe NporpaMMy HaXOMECHHA HAMMEHBIIETO O0Mero KparT-
Horo (HOK) AByX uHces, ACOONB3YA GOpPMYIAY:

A'B = HOI(A, BYyHOK(A, B).

Tabnuubi
§ 41 | nwmaccusbl

Ocnosnbie membt napazpada:
N %Mo MAKOE MACCUS,
% onucarue u 8600 snaxenuil e maccus
8 ANZOpUMMULECKOM A3LIKE;
B YUK ¢ NApaMempor 6 A r20pumMuLecKom A3biKe;
B pacuen cpedrezo 3HAYEHUR FINCMERTINOE MACCUSA.

HNayuas 6ask JaHHBIX, 3IeKTPOHHBIE TAGIHIL, BB IO3HAKO-
MUJIRCEH ¢ TA0MMYARM conocofoM opranusaI iy AaHHEIX . BE yike
3H8€TE, ITO GONbLIEHE HAGOPH AAHHBIX YI0DHO OPeACTABIATH B
TabAHIHOM BHfe. B TaGIHOAX MOryT XPAHHTHCS AAHHEIC DA3-
HHEX THOOB. Ha mpakTHKe 9ame BCero IpAXoJUTCA BCTPEYATHCH
¢TabIunaMu, COAepRAIINMU YHCJAO0BLIE U CHMBOJIEHELE (TEKCTO-
Bbl€) AAHHEIE.
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910 TaKoe MACCHB

IIpeacrasienne TabIANE B A3KIKAX IPOTPAMMIPOBAHAA HA-
suIBaeTcA MaccHBoM. Bor, Hanpumep, tabiaunma, comep:raman
CcpelHeMeCcAYHEIC 3HAYCHAA TeMIepaTyps B ITepMu B 2000 rogy:

Mecan, 1] 2 3 |4(5|6| 7 |(8|9|10]11]12
Temmepatypa -21{-18 [-7,5(5,6 10 |18 (22,2| 24|17 |5,4|-T]|-18

Taryio Tabauny HAKBAIOT JuAeHHoH. OHA IPECTABIAET CO-
Dol mocneoBATEIPHOCTS YVIOPAAOCUERHEIX yncen. Jna obogua-
YeHHA THX YHCeJ HCOOAB3IYVIOT HEXeKCHApoBanasie aMena. Ha-
npuMep, depes T{1] obosHagaercs remoeparypa B sHBape (mep-
BOM MecAne roga), 7[5] — remneparypa B Mae H T. A.

B nporpaMMupoBadH AHHeMHAA Ta0AHIA HASHIBALTCHA OTHO-
MepupM MaccHBOM. B HamieM npuMepe T — 510 mMA MaccHBa,
SJJeMeHTH MACCHEA OpoHYMepoRaHE. IlopaakoBLiii BoMep oie-
MEHTa HAZRIRAETCH ero Huaexcod. Kaxxanli aleMeHT MaccHBa of-
OZHAYAETCH HHIEKCAPOBARHKIM HMEHEM B ClIeAyIoneil dopMe:

<MM# MaccuBa™> [<HEAeKC>]

Hujexc sanuckwBaeTca B KpaapaTanx ckobrax: T[2), T[10],
T[12). Haaekch MOryT GHITH IPEACTABICHE HE TOALKO B BUAE
KOHCTAHT, HO M B BUJIE OENHX NEPeMEeHHLIX ¥ AAKe BRIDAXKCHUL
uenoro tana: T[], T[k], T[i+k], T[2*k]). BaxxHO c1eAUTBH, YTOOKI
SHAYEHAA MHACKCOB He BRIXOANJHM 38 AOOVCTHMEIC TDAHHIIEI.
B npuMepe ¢ reMOepaTypaMu OHH AOJIMKHE JICKATE B fHANA30HE
orlpmol2,

Bcee sneMeHTH! MACCHEA JOJKHB MMeTh OAWHAKOBLIA THI,
Ecan MacCHB COCTOMT TOJIBKO H3 IeJBRIX UHCEJ, TO THII MACCH-
Ba — Ienslii. B BameM npuMepe SRAYCHAA TEMOEPATYP MOTYT
OBITE APOOHBIMHE, ITOTOMY THII MACCHBA — BeHIeCTBEHHET,

o MaccenB — 910 YIODSAOYEHHAA OCAEA0BATENE-
HOCTDb, COCTOAIMAA H3 PHKCHPOBAHHOIO KOJIAYECT-

Ba B&JIHYHH OJHOTO THIIA.
R T A S

KoJuyecTBO BeJMUMH OOpEeAeNfAeTCA NIOpH ONHUCAHUHU
Maccusa. Bee areMeHTHE] MacCHBa MOTYT BeIGHpDATHCA TPOH3-
BOALHO H ABIAIOTCA OAMHAKOBO AOCTYIIHEIMMA,

Pemenne 3a7a4 mo o6paboTie MACCHBA CRA3AHO, KAK IIPABIIO,
¢ oepeSopoM aeMeHTOB MaccuBa. Taxoit mepebop mpoucxoaur B
OKKJe, B KOTOPOM H3MeHseTCa 3HaueHne HHAEKCA 0T HadanbHOH
A0 KOHeuHOH BeramHEE. JInd Tore 9To6e Opragu3oBaTh BBOJ HC-
XOAHEBIX JAHHBIX B MACCHB, HYKHO TaAKIKe UCIIOIL30BATH IHKJL.
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OnucaEue ¥ BROX 3HAYCHHH B MACCHB B AJTOPHTMHYECKOM
HIBIK®

danuieM aNrOpHTM BBOAA 3HAYCHUH B MACCHB TeMOepaTyp.
CHagasna MOCMOTPHM, Kak 2T¢ AejaeTcH B Afl. PaccMorpuM apa
BapHAHTA ANTOPHTMOR Ha Afl, HCIONB3YIOIMNX PAZHEIE COOCO0EI
OPraHU3AIAN IHKJIA,

anr Beog MaccmBea, BapHaHT 1

sem Tab TT1:12]

mex f
mag I:=1
moka J<=12, noETOPATE
m L L ” L
suBog ("I, I, "1=")
epog (T{I))
I=I+1
KIE
KOon

aar Beog Mmaccupa, BapHAHT 2
Bem;Tad 7T11:12]
mea §
HAY
aaal or 1 7o 12 mar 1 nosTopaTs
HI
sreoa ("T1", I, "1=")
seox (T11])
KXY
KOH
O6paTuTe BHUMAHHE Ha BTOPYIO CTPOKY aJaropuTMoB. B Heil
NIpPHCYTCTBYET OONHUCAHWE MACCHBA Temnepatyp. B Anropurmm-
YeCKOM A3BIKE MACCHB HazkIBaeTcA Tabauneil. 3amuce
sem a6 T1:12]
OOACEHIBaeT Ta0IUny (MACCHB) BeIeCTBEHHOrO THOA, HMA KOTO-
poro T u aneMeHTH NpoBEYMepoBalH 0T 1 70 12.

IInkn ¢ NApaMeTpoM B ANrOPHTMHIECKOM S3bIKe

B neppoM BAPHAHTE ANTOPATMA HCIIOAB3YETCHA Yae SHAKOMAA
BAM AJITOPHTMHUYECKAA CTPYKTYPa YuKaa ¢ npedycrosuen, Ile-
peMmeHHada ] urpaer poib DAPAMETPA THKJIA, H3MEHAOIIETOCH OT
1 5012 cmarom 1. BEyTpm nukAa OHA HCIIOABIVETCH B KAa1eCTBe
HHAekca B 0603HaAYEHHH sneMeHTOB NUKaa: TTI].

BroA OpTaHM30BAH B peXcHMe Ananora. Bel y:Ke 3HaeTe, 4TO
2T0 obA3aTeNIbHCE YCIIOBHE ADYHeCTBeHHOCTH HAETepdelica nIpo-
rpaMmer. Ilepes BROAOM KasRAOrO OYepPeIHOIO SJIEMEeHTA TAGIH-
Ik HA PKpaH 6YAeT BHBOAUTHCH ero uMA. IT0 Pe3yALTAT BHIION-



§ 41, TabGrmupl u Maccyesl 225

HeHUA KoManjguel BEBOZ 11, I, "]=". Ilocaxe aToro nporpaM-
MHCT JOJIMKEH BBECTH ¢ KJABHATYPEI COOTBETCTBYIONIEE THCAO
(xomasna BBox T[7]). Ha sxkpane moxyanmM:

mM)=-21

T2])=-18

T[3}=-7.5 ur. 1.

Bo BTOpOM BapHaHTe HCHOONL3YETCA ANTOPUTMEHYECKAA
CTPYKTYDA, KOTOpad HASHEBAeTCA HHKA ¢ mapamerpoMm. Ee ob-
maa popMa Taxan:

BRI <napaue'rp UMKIIaA> 0P <HaAualbHOSe SHadeHMe

napaMeTpa> RO <KOHEeYHOEe BHAYEHME [apaMeTpar
war <BeNMYMHA NPUpAalleHWs NapaMeTpa> NOBTOPATh

HIY

<PaJIo uMKIa>
K13

ITapaMeTpoM mEKJIA fOoMEA GRITE OEpPeMEHHAA MENOro THOA.
B namemM npumMepe 10 tepeMerBan . Bunosnenue Tesa muRJIA
OOBTOPAETCH ANA BeeX HoCNeA0BATEILHRIX 3HAYCHIN IapaMeTpa
OT HAYANBLHOIO AO KOHEIHOIO 3HAYERNSA BKIIOIHTEILHO ¢ H3Me-
HEHHEM ero 3HA4YeHHs INPH KaKAOM NOBTOPEHHMH HA BeIHUMHY
mara. CinefoBaTe bEO, IO BTOPOMY BADHAHTY AJNTOpPATMA OyAYT
BBINQJIHATHCH Te K€ CAMEIE AeHCTBHEA, YTO B IO NIEPBOMY.

Pacuer cpengero 3HaYe¢HHA YJeMEHTOB MAaCcCHBA

A B o6 Teneps chhopmympyem aagaqy
L [Mecny | Temncpamupa | <o e s e,
2 1 =21 BriuncauM CpefHETOAOBYIO TeM-
8 12 -18 Oepatypy. I 91oro HY;KHO CI0-
4 |3 =7,% JKHTE Bee 12 apagenmiA Tabrane ¥
5 [4 5,6 pasnemuTsh cymmy Ha 12. Ilomy-
6 |5 10 YeHHYIO BeIMYNHY BHEEAEM B Ka-
716 18 YeCTBe pe3ybTATA.
8 |7 22,2 Ory sajady JIerKo PeIlNTh C
9|8 24 OOMOINBIO HJIEKTPOHHBIX TAGIML,
10 [o 17 Ha puc. 6.9 ooxasana taxas Tab-
11 110 5,4 anna. B aueiixu B2: 813 sanocar-
12 (11 -7 ca SHAYCHHA TeMOepaTyp.
13 |12 _18 B aueiixy Bl14 nomemaeTren dop-

myaa: =CP3HAY(B2:B13). Pe-
3YABLTAT (B pesKMMe OTOOPaKeHH

Puc. 6.9, Ta6auna TeMneparyp 3HATeHNHI) B auefive B14 — 2,56.

15—1303
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TabanaEkRIi mpomeccop — 3T¢ IporpaMMa, COCTABJICHHAS
OpOTPAMMHCTAMHE HA HEKOTODPOM #AJSHKEe IIPOrpaMMHEDOBAHHUA.
Bor MH H pasfepeMci, KAK TPOTPaMMHEPYETCHA BEITHCISHNE CDeX-
Hero 3Ha9eHHA YHCJAOROT'0 MACCHBA, PEAIH3OBAHHOS B GYHKIIUN
CP3HAM.

BanmunreM AIropHUTM B NOJHOM BHAE (C BBOIOM, BEBITHCJICHHA-
MHA A BHBOJIOM), HCIIOJB3YVA B HEM JJIA OPraHH3AIINHA IIHKJI0B
CTPYETYPY OAKJIA ¢ HAPAMETDOM.

anr Cpegaasn TeMueparypa
sem Ta6 T[1:12]
nea I, sem Tsred

HAY
{Ilaxx BOAA}
anaa f or 1 a0 12 mar 1 nosTopars
HIY
seBop "T[", I, "]="
sBog T[I}
K1y
{Iaxn cyMMapoRaHUA}
Tsred:=

naa f or 1 no 12 mar 1 noB1ropars

T'sred:=Tsred+T{I)
KI
{Brruncnenne cpeaunero}
Tared:=Tsred/12
seIBoA( " CpeaBeroforan Temuneparypa =", Tsred)
KOXH

OfpaTnM BHMMaHMe Ha CHeAYIOIHE 0cOGEeHHOCTH AATOPHT-
Ma. [loapnaack HOBad nepeMernHasn Tsred, B KOTOPO# BLIYMCIA-
€ TCHA CpeHee SHAYCHHE:

Tsred=(T[1]+ T(2] + T[3] + ... + T[12])/12.

Ilepemennan Tsred uMeeT BemecTBeHHHE THN. Ilepes nuk-
JOM CYMMMpPOBAHUA 9TOi NepeMenHOM DpUCBAHEBAETCA HYNEBOE
asHayeHNe. Tak Beerga cliefyeT MOCTYIATE ¢ IIepeMeHHoH, B KO-
Topoll BAaKAmAWBAETCA CYMMa KAKOI-TO IOCHem0BaTeIbHOCTH
craraeMuIx. IIpH KaIOM IOBTODEHMHM NMKJIA K 3HAYCHUIO Oe-
pemenHolt Tsred poGamasercs owepepHoe ciaaraemoe. ITocae
OKOHUAHHA NHUKJA IOAYYeHHAad CYMMa AeauTca Ha 12, Dro ue-
KOMBEI Pe3yJIBTAT, KOTOPHI BRIBOAUTCA HA 9KPaH.
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KopoTtko o rnaBHOM

Maccus — 370 YOOPAAOYEHHAA NOCAEAOBATEABHOCTD, COCTO-
ANaA 13 PUKCHPOBAHHOI'C KOJHNYECTBA BeJANTHH OXHOTO THIIA.

Jlueeltrana TabaAnAa B OpOrpAMMHPDOBAHHN HAZLIBAETCH OX-
HOMEpPHBIM MACCHBOM.

B onucAHHH MACCHEA YKASHIBAETCA €I'0 THI, HMA, 'PAHHIET
HHIEKCOB.

B anropiTMax, CBA3AHHLIX ¢ NepeGOpOM 2JIeMEHTOR MACCHEA,
yA06HO HCOONB3OBATD CTDYRTYDY ¢IMKJ ¢ HAPDAMETPOM».

? Bonpocs! u 3a0aHus

1. Yro Taxoe maccus?

2. CaMoCTOSTeAbHO OPRAVMANTE MPAMePH JAHEHEIX, KOTOPEIE MOMHO
OPrAEN3OBATE B BHAE MACCHEBA. B RAMAOM DpHMepe OTMETBTE: Ka-
KHM NMeHeM MOMKHO 0003HATHTE MACCHB, KAK UPOHYMEDOBATE €TO
IeMEHTH, KaKo# THo GyAer mMeTh Maccna? ONHIINTE MACCHBEL
IO OPABIIAM ANMOPHTMHUYECKOT( AZLIKA.

3. IIad Tex #ce HCXOAHRIX AAHHEIX, UTQ PACCMATPHEAKTCA B IADArpa-
e, COCTABRTE ANITOPHTM, B KOTODPOM BhIUHCIAIOTCH YeTHIpe BeJIn-
YMHE CheAHHe TeMOepATYDhI 3HMHWX MeCANER, BeCeHHHX MecH-
IeB, JeTHUX MeCALEB, OCeHHAX MeCcANeR.

4, Bel moceTHIH MArasmH H Kyonian 10 empop rorapa. B Tafmaoy
T{1:10] Bx1 3aDHCANTH KOJIWYECTBO KYILIEHHOI'O TOBAPA KAMKAOrO
BEAa. B rabnaoy C[1:10] sanpcane neHEH eFHHAL KasR10Te BHAA
TOEapa COOTEeTCTBeHEO. COCTAERTE SJITOPHTM BRYMHCISHHA 06-
meH CTOMMOCTH BCEX MOKYTIOK.

Maccusbl
§421] ® Mackane

Ocrosnbie memut napazpada:
m onucarue maccusa 6 Ilacxane;
a yukaxa ¢ napamempom na Hacxaxe;
a popmuambi evieoda;
u NPozpaAMMA ¢ O8YMR MACCUBAML,

A Temeph mocMOTpHM, KAK MOKHO Ha Ilackane aanporpamM-
MHPOBATE SJINOPDHATM BBIYMHCICHHAHA CPEAHBI‘O,D;OBOﬁ TeMIIePDaTy-
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PHL. Raa 9TOoro CHAMAJIA HO3HAKOMEMCSH ¢ OIPABMJIAME ONMCAHUA
MACCHBOB, 3aMeTHM, UT0 B 3TOM yIe0HAKE ME OrPAHHIHBAECMCH
paboToit TONEKO C OAHOMEPHEIMH MacCeHBAMHU (ANACHHNIME TAG-
JHOAMHA).

Omacanne maccusa B Ilackane
dropMaT onmucARMA OgHOMepHOrO MaccHBa Ha Ilackane Taxoii:

vVar <uMs MacCHpa>. array [<HMxHAS TpaHMLA MHOeKcCa
+«» BEPXHAA DpaHMLA uanexca>] of <Tun maccupa>

Cnoso «array» GyKBANBHO IEPEBOAUTCA KAK «MaccaB». ['pa-
HHMIK HHACKCA MOT'YT GRITE TIO0HMH HeTNMA YucaaMi. BaykHo,
yTo0 K HHIKHAA rpaHuna Onl1a MeHbMe BepXHeit rpagnnm. Onna-
CaHNe MACCHBa TeMmneparyp Oyaer creayonmm:

var T: array (1..12] of real;

Nexn ¢ napamerpom na Ilackane
Pacemorpun noxEsi TekeT nporpammel Ha Ilackame.

Program Temperature;
var T: array{l..12] of real;
I: integer; Tsred: real;
bagin
{limxcn BBORA}
for I:=1 to 12 do
begin
write('T[',1:2,°] = '};
readln(T[I])
end;
{Irrr Cyree pOBaHMSA }
Tsred:=0;
for I:=1 to 12 do
Tsred:=Tsred+T[1]:
{BuryMcIeHHMe CpeqHero )
Tsred:=Tsred/12;
writeln({ 'Cpenneronopas Temneparypa = ',
Tsred:6:2, ' rpanycos’)
end.

B aToil mporpaMme ZBaXKALI HCIOJL3OBAH ONEPATOp HHKJIA
¢ napamerpoM. B npocreiimeM cayuae ¢opMaT 5TOrO OmepaTopa
caenyiomuii:

for <napauemp UMKIa > : =<Ha4dalbHCE 3SHAYCHME

napaMeTpa> td <KOHeuHOoe 3HaueHue napameTpa>
do <reno umukna>;
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3naueHHe napaMeTpa NEKJA YBEJAHUYNBACTCA HA SAMHANY
IPH KaXXA0M HOBTODEHHNA Tena mukna. Cymecreyer aApyrol Ba-
PHAHT 2TOr0 OIIEPATODA, B KOTOPOM BMECTO CJIOBA tO 3anHCHBA-
erca downto. B aToM cayuae 3HAUeHHE NAPAMETPA UAKAA YORI-
BAET HA eJHHHUNY, CJeA0BATENLHO, HAYANLRHOES 3HAUCHHE NOJMK-
HO ORITS OOALIIE KOHEYHOTO.

Tak e KAK H AJA ONEPATOPA IHKAa while, 3nech mexo yu-
Aa moxem Ovtme AubO nNPoCMbiM ONEPaAmMopoM, 2ulo cocmas-
Hoim. B nepeOoM cayuae Telno NUKIa 38 KARIHBASTCT Ha Girxal-
mrel Touke ¢ sansAToi. B BameM mpEMepe — 5TO OUKJI CYMMHEPO-
BaHMA. Bo BTOpoM caydae TeR0 HHKJA 3AKIIVUALTCA MEXAY
caoBaMua begin m end (muka BROAA).

PopMaTsl BHIBOAA

B mporpamMme IpHCYTCTBYeT ellle OAUH HOBHIA nna pac age-
meHT Ilackana: GopMaT BHEBOAA. DTO YMCAA € NBOCTOTHAMH,
CTOAMME NOCTe IepeMeHHBIX B ONEePATOPE BRIBOAA Write:

write{'T{’,I:2,'] = "');

B aroil sanmen I : 2 of03EAYAET, TTO SHAYCHEE HepeMeHHOM
BEIBOAMTCH KAK IE/Ioe TACJIO B ABe CHMBOJbHEE NO3HIIAM HA 3K-
pase, JIn18 OAHOZHAYHOTO YNC/IA B NepBoil MOSKIINHA Oy aeT nomMe-
men npobey, HanpuMep: _5.

B onepaTope BHIEBO/IA PE3YALTATA TAKKe HCOOAb3yeTca dop-
MAT BHBOJA: Tsred;6;2. 3HaATeHAe DepeMeHHON Tsred BRIBO-
AMTCA KAK CMEOIAHHOE JHCJO B 6 mosumuii, ABe HOCHeAHHE B3
KOTODHIX 3agHMaeT ApobHAA 1UacTh. B TpeThell cupama Io3m-
I HH — TOYKA. JIMITHAE TO3SUIHA A4 Nenoi YacTH 3aHAMAIOTCH
opobenamm, Hanpumep: 34,25,

PeaynbTAT BLINONHERHS NporpaMMil Temperature Gyaer
BBIBE/ICH HA PRPAH B CIEAYIOIIEM BHAE!

Cpenneronosas Tedneparypa = 2,56 rpanycos

IIporpaMMa ¢ ABYMA MACCHBAMN

A Tenepr pacmupuM yciaoeue sagaun. Tpebyerca ana Kak-
AOT0 MecANA OIPefeIHTH OTKIOHEeHHE €r0 CPpeHeH TeMnepary-
PH OT CPefHETORORONH BeIMIHHRI,

BepueMca K 3/1eKTpOoRHOM Tabaune na puc. 6.9. Jobapum K
He# eme opnn cronbern C, B KoropoM SyAYT BHIHCAATHCH HCKO-
MEle oTKAoHEeHEA. B sueiky C2 aanecem popuyny =B2—-$B$ 14,
ITo a10it hopMyse BRUYHCINTCH OTKIOHEHHe AHBAPCKOM TeMne-

PATYDH OT cpeaueronopoil. Cronuposas 3Ty GOPMYIY B ASeHKH
C3:C13, noayuum Bce OCTANbHLIC BETNIHHE. CMBICT «3aMOpa-
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wupaHUA» aapeca B14 pam gonsken OuITh NOHATEH. PeayabTarsl
OopuBeAeHH B Tabaune Ha puc. 6.10.

A B C
1 | Mecay | Texnepamypa | Omraonenus
2 11 -21 -23,566
3 |2 -18 -20,56
4 |3 =7,8 -10,06
5 |4 5,6 3,04
6 |5 10 7,44
7 |6 18 15,44
8 |7 22,2 19,64
9 |8 24 21,44
10 |9 17 14,44
11 |10 5,4 2,84
12 |11 ~7 -9,56
13 |12 —18 --20,56
14 |Cpepnnee: | 2,56

Prc. 6.10. TemuepaTyphl B OTKJIOHEHNA OT cpenHero

Peanusyem BRI9HCACHHE OTKJA0OHEHHM B mporpamme HA Ilac-
rane. O4eBMAHO, B IPOTrpAMME NOJIHKEH IMOSABHTHECH €INe OJHH
MAaCCHEB JJIA PAasMeIeHusa B HeM TaOauubl oTkNoHeAni. Jagum
2TOMY MacCHBY uM#a Dt, Kak u MaccHB TeMoepaTyp, OB COCTOHT
ua 12 umecen: Dt[1], Dt [2],Dt[3], .., DE[12].

K mpeatiaymeit mporpaMme HAA0 A0GABATH OIUCAHAE MACCH-
Ba Dt B caeayioImeM BHANE:

var Dt: array[l..12] of real;

3HaueHHe KAXKJOTO HIEMEHTA MACCABA BHIYACIASTCH KAK Pas-
HOCTE MEKAY CpeAHell TeMIepaTypoil B COOTBETCTBYIOINEM Mecs-
e B cpeAHeroAoRoil TeMmuepaTypoit. Hanpumep, And ausapsd
Dt[1]:=T[1]-Tsred. TakHe BHIACTEHUA NOBTOPAITCA B IHK-
ae 12 pas. 3HadeEna Maccuea Dt BHBOASATCS HA SKPAH,

Sanumem Ha Ilackane pparment, KOoTopilt HASO BCTABHTD B
KOHell Opeakaymeit nporpaMmel, 4Tofbi pemMIATh IOCTABJIEH-
HYI0 3a21a9y.

for I:=1 to 12 do

begin
Dt[I] :=T[I]—Tsre‘d;
writeln('Dt([',I:2,'] = '",Dt[I]:6:2)

end
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3ech BHIHCACHHE 3HAYEHAH Macensa Dt M BRIBOJ MX HA DK-
PAH COBMeIIeHK B OJHOM HuKJIe. PesyapTaT paGoThl mporpaM-
MH 0yAeT CHeAVIOIUM:

Dt[ 1]= -23,56

Dt[ 2]= -20,56

Dt[ 3]= -10,06

Dt[12]= -20,56

Kar ® c1e[0BAJNIO 0XKHAATD, DTO TE e cCAMble YUcaa, 9To OO~
Jy9eHEl B 31€KTPOHHOMK TabMHILE,

KopoTko 0 rnaBHOM

IIpocreiimuii hopMaT onMcaAENA OJHOMEPHOTO MACCHBA
var <ymMs MACCHUBA>; Array |[<HIKHAA TPAHMIA MHOEKCA
.. BEPXHAA TpaHulla MHOeKca>] of <TMn MaccHeBa>

B npocreiimeM cay4dae ONepaATOP IHKJIA ¢ HIAPAMETPOM 3alIH-
CRIBACTCS TAK:

for <mapaMeTp LUMKJA>:=<HadYaNnbHOEe 3HAYEHHE

napamerpar> to <KOHeYHOEe SHaudeHMe napaMerpa
do <Tenoc uukna>;

B dopmaTe BRHBOAA YKASHBACTCH KOIWYECTBO NO3AOHE Ha
SKpaHe AN BHIBOLA 3HaUeHHA, J14 BenecTEeHHOTO UMCIA YKa-
3HBaETCA TAKKe KONudecTBo 11udp B ApobHOii yacTH.

B nporpamme Ba ITackane aoskeH GuITh ONIHCAH Kax bl ae-
IONL3yeMBIid B Heil MaccHB.

? Bonpocst u 3adanus

1. Kax MomEo onmcarh Ha Ilackane maceme, B KoTopoM GyayT xpa-
HHTECH 3HAYECHHA 4YHCJACHHOCTH HAceJ JeHHd MockBrr K KOHIY
raxaoro roga XX sera?

2. Bl npuolpens KoTeHKa. Kax kit Beyep BRI OMpeAesIAeTe eT0 Bec ¢
nomMomeio BecoB. Kax Mmoo onmcars ma ITackane Maccus, B KOTO-
pom OYAYT XpaHHUTHCA IHAUYEHHA Beca KOTEHKA B TEUeHHEe MecAna
(Haonpmmep, ManA)?

3. HapumuTe $pparMenT nporpaMMel Ha ITackase EBOAA MCXOAHBIX
JAHHEBIX IS MACCHBOB, OMPEIC/JCHERX B safanHax 11 2,

4. BreanTe B KOMORKTED NporpaMmy Temperature, A06aBUR K Heill
obpaborry Maccnba Dt. BelnoJEHTe TPOrpamMMmy, NOAYHNTE Pesy-
AsTaThI. CPABENTE HX ¢ OPUBefleHHEIMH B naparpade.

5. CocrapbTe nporpaMMe: Ha ITackase Mo airopUTMaM B3 2aganuii 3, 4
Oopegelaymero naparpada. BEOOJMHHTe 3TH NPOrpaMMEl HA KOM-
OBIOTEpE.
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OpHa 3apnava
§ 43 | o6pabotku

MaccuBa
OcrogHbie memul napazpada:

B %70 maxoe CAyiaiinvie vucaa;

m damuux cayxaiinvx vucen nae ITacxkane;
B gR20PUMM NOUCKT RUCAL 8 MAccuBe;

u NPOZPaMMA ROUCKSE YLUCRE & Miccliae.

Pemum crepywinyo 3agasy. Maccus sanongaeTca cayqaii-
HBIM HaGopoM mennrx auced. Hy»XHo OIpenesnTs, CKOJLKO Pas
RAHHOE [eNoe YACcHAo BXOAAT B TOT MACCHE,

Yro Taroe cayIaiiHile THCAA

CEavana HECKOJLKO CJIOB O CIYYANHBIX duciax. Bcee cebe
OPeACTABAAIOT MrPANBHBEIA KyOmK, MMelommit mecTs rpaHeii.
Ilpu raxgom OGpocaHma Ky6UKA BHIAREHHE HAKOTO-TO THCAA
ecTs cnyuaiinoe cofniTie. C pasRoll BePOATHOCTEIO MOMKET BhI-
macTh noboe yucao ot 1 Ao 6. PesyarraT 6pocanna xyGuxa — aTo
exyuaiinoe ancao. A Tenepr npeacrasbTe cebe Kybuk ¢ 10 rpana-
mu. [Ipasaa, KyOHKOM €10 MOKHO HA3BATEH TOJMBKO YCJAOBHO. DTO
ACCATHIDAHHEWK, HA I'PAHAX KOTOPOro HaHeCeHH qmcia ot 1 go
10. Peayarrar Gpocamma Taxkoro «+KyOura» — caydaitaoe aucio B
amanasode 01 1 xo 10. Eme oana npumMep. IIpu posurphiie JoTe-
Ped U3 Bpamaiomerocs 6apabana ZoCTAIOT HPOHYMEpPOBAHHEIS
mapkl. Bamasmwyii HoMep mapa — caydaiigoe uuco,

HaTaur cayualimmy uscenx Ea Ilackane

B asHKax NporpaMMHUDOBAHESA, KAK IIPABAJIO, HMEETCH AHA-
JIOT HOROBHOTO «KYOUKa» UIH JIOTOTPOHA, TOSBOJTIOMHY Moy
9ATH CAy49aiiase grcas. OH HA3LIBACTCH JATIHKOM CAYISHERIX
guceX. Iro cragaAaprEas pyaxnusa. B [Tackane oHa 3anuCcHIBa-
erca Tak: random (X) . 3geck X — mesoe amcao. IIpu BrInonHe-
HYH (YHKOHEN ee Pe3YIbTATOM CTAHOBHTCA eJIoe YNC/IO B AWA-
nasoHe oT 0 g0 X. Hanpumep, ecnu X = 50, TO B pe3yIbTaTe MO-
2eN HOAYIRTD JIIo6oe Heioe uncao ot O xo 50.

IIpuBeneM nporpaMmy, KOTOpAS AeMOHCTpUDYeT pafoTy AaT-
YUKA CAyIadHRX 9uces Ha Ilackane:

Program Example;
var I: integer;
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begin

for I:=1 to 10 do
write{random{50) :4)

and.

ITo aroii mporpaMMe Ha 3KPAH BEIBOAHTCH JECATH CIyYaiiHBIX
ances u3 guanaszosa ot () ao 50. BoT peayasTaT TECTOROTO BH-
OOJHEHHMA 3Toi MporpaMME!:

0 3 17 20 27 7 31 16 37 42

A Temepb BepHeMCH K ycaobBmio 3agavym. IToaygarommecs ¢
OOMOIOBIO JATYAKA CAYIAHHEIE YACTA «PACKJIAABIBAIOTCHA» IIO
3JIeMeBETAM MaccrBa. HasobeM MaccenB Rand, a YACHAQ DAEMEHTOB
B HeM nycTh Oyaer pasHo 20. Ymeno, KOTOpoe HYKHO HCKATH B
Maccube, 6yZeT BROAHRTECA B TePeMeHHYIO X,

AJTopHTM NOMCKA YHCIA B MACCHEE

Ha pue. 6.11 npreegena GMoK-cXeMaA ANTOPATMA IORCKA
B maccuee Rand senmunan X © DOACUeTOM UHCIA €€ BXOHKJe-
Hui B MaccHB B epeMeBROM NumberX.

L 4
Bupog "Yueno” X
/ ﬁ':‘“ ‘B uﬁ_ccm / "B MACCHRE npncyrc-mye'r
NumberX D&s

Prc. 8.11. [ToacueT BxogeAuil Yyucna B MACCHB
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OfpaTuTe BEEAMAaHNE Ha OJIOK, 0TOOpAXKAIOIMWH MHKJ ¢ Bapa-
meTpoM., OE EMeeT GOpMY BRITAHYTOTO IIECTHYIOJbHWKaA. B
60Ke BATTHCKIBAETCHA NAPAMETD ITHKAA (TepeMeHEBas [), HAYAND-
HOE M KOHeYHOe 3HAYSHN A HapaMeTpa Yepes zanaryio (:=1, 20).

Hepemennaa NumberX urpaer poJib cueTynKa. BHavANE e
IpPACBAHBAETCA HOMb. 3ATEM B HUKJIE TPOACXONUT nepelop Beex
9/IEMEHTOE MACCHEA, H TIPDHM Ka)XA0M BRINIOJIHEHHH YCJIOBHA pa-
BeHCTBA K CUETIHKY Ao0aBIAeTca eAuHALAa. Tak Bceraa opranna-
3YyIOTCHA C9eTYMKH B nporpaMMax! B peayanTaTe BLINOJHEHHSA
NpOrpaMMEl HA BKDaH OYAeT BhIBe/IleH OfNH H3 IBYX BADMAHTOR
oTBeTa: AHOO coobmeHne, YTO B MACCHBE HET RAHHOI'O 9HCI4,
Jubo coofmeHue 0 TOM, CKOJBKO Pad »T0 YHUCIO OIPUCYTCTEYET
B MACCHEe, €CJIH OHO TAM 00HADYHEHO.

IIporpaMma DOMCKa YHCIA B MACCHBE

Hanmmem nporpammy Ha Ilackase, cofepaamyro Kak 3a-
IONTHEHAEe MACCHBA CJIY‘!&ﬁHHMH JACIAMHA, TAK H AJTOPHTM,
onMcaHHLI B 6710K-cxeMe Ha puc. 6.11.

Program Example2;
var Rand: array(l1..20] of integer;
I, X, NumberX : integer,

begin
{¥YoraHoBKa HaTyMKa CHYYAMHHX YMCEN)
Randomize;

{BanonHenne MaccHuBa CHAYYAKRHEMM YNCHAMA
M BEBON MX H2 5KpaH]
writeln( 'Maccue cnydaifHuX uncemn: ')
for I1:=1 to 20 do
begin

Rand[I]:=random(50); Write{Rand[I]:4}
end;
writeln;
{Beog X}
write ('Bremure X:')); Readln(X):
{llopcYeT uMcnaa BXOXOeHWt X B MAaCCHB)}
NumberX:=0;
for I:=1 to 20 do
if Rand{I}=X then NumberX:=NumberX+1l;
{AHasM=2 M BEBON pe3yJbTara)
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if NumberX=0
then writeln('B maccuse Her umcna ',X)
else writeln('Umcno ', X,
' B MaccuBe nmpuUcyTCTBYeT ', NumberX, ' paz’)
end.

B aroit nporpaMMe npHCYTCTBYET €Ide ONWH HOBHIH Ana Hac
oneparop: Randomize. 3To cragpapraas nponeaypa Ilackansa,
KOTOpad MPOUSBOAUT YCIMAHOBKY HALAALHOZ0 COCTROARUR dam-
vura cayvaiinux vucex. leao B rom, 4ro Ges aroro oneparopa
PyEKINA random OpM MHOPOKPATHOM INOBTODEHHH BBITIOJHE-
HHAA NOpOrpaMME BeerZa OyZeT BEIAABATE OAHY M Ty 3Ke
nocraeAoBATeNRHOCTS, UHCed. IIponeaypa Randomize cayuaii-
HbiM 00PA30OM YCTAHABIMBAET HAYAJBHOE COCTOAHUE TATIHKA.
ITooroMy nmpm NOBTOPHOM BRIDOJHEHUH NPOrpAMMEL O¥AYT 1MO-
JYIATHCA PASHEE HAOOPH] CAyIaliHEIX IHCce.

IIocMoOTpHTEe HA Pe3YIBTATH BRNIOJHEHHA 3TOM TpOrpaMMEI.,
ITepBoe BRITONHERRE:

MaccMB CRyYaMHHX YMCEeN:

544 0412912 1393225173144 5 5162910

13 34

Beenoute X: 8

ducao 5 B MaccuBe HMpPUCYTCTBYET 3 pas

JEupHEIM mpudToM 0603HAYCHO BBOAMMOS ¢ KJIABHATYPH
3HaYeHUe. Bee ocranbHnle CHMBOJIE BHIBOASATCA HA SKpAH IO
nporpamMMme. Bropoe BEIIOJHEHHAE ITPOrPAMMEBIL:

Maccup CAydaMiHHX 4YMCEN:

41 33 26 26 33 11 19 38 29 4 31 20 6 32 39 21 28

0 7 19

Beeoure X: 2

B MaccuBe HeT uMcna 2

KopoTko o rmaBHOM

CayuaidHbIe YHCIA ~~ PEe3YIRTATH CAYIANHOTO BEIGODA U3 KO-
HEeJHOr'0 MEOXKECTRA 3HaUYeHuit (MrpoBoi KyOKE, xpebuii, Aore-
pes).

PyarnoaA random (X) — JATYHK CAYIAHHEIX THCE B AHATIA-
soHe ot ) 7o X Ha Ilackame.

Jns noAcdeTa KOMUYECTBA BeJAMINH ACHONBIYVET s HePEeMeH-
HAA-CIETIHK.




TIPOrPAMMWUPOBAHWE
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Anropurmil paboTel ¢ BONUHYNHAMMU ]

Koncranter: 2,5 -0,1 345

Mepemennnie: yen M, N, K
eswy A, B, X

I
HaHHbie

Tabnuuet: eews mab T[1:12]

Onepauwn: apndmeTveckme,
OTHOWEHMHA, NorM4eckue
Dyuxyum: npumepsl — ¥, |x]

— Beoa: 6600 A B

— MpuceBausanue: X:=A+B

BuiBog: awieod X

Uukn-noka: nroxa k<10 rnoemopsams
HUY S:=S+k; K:+k+1 1y

KomaHabi

HeircTenAa Han AaHHLIMK

=t BetBneume: ecsuA>B mo ... uHaye

Linkn ¢ napameTpom:
=1 dnakom 180 10
noemopams HY S:=8+k Ky




Cucrema
OCHOBHbIX MOHATUN
rnasbl 6

A3bik nporpammupoBanun Mackans,

[auHbie

Lomute: 345 -15
KoMCTaHT BeecTEmLIe: 87.11 1.2010
BW8: 'TEKCT

Var <CNUcox NEpeMeHHLIX™>: <Thi>
l'lepmeﬂﬂml' Var M, N, K: integer; A, B, X: real

l Var <mn>: arayf<rparmist wiaexca>] of <t
MaccuBol Var T aray(1.. 12?o1;arw

[eicTBUA HAA A2HHLIMY

Onepauum: + - * / mod div — apudpmeTrnieckmns;
< > = <= »= <> — OTHOWEHWA: and, or, hot — NorMJecKHe

Gymmapn: sqr() sqrt() abs() ...

OnepaTtopebl

Beon: read(<CnWCcoK NepeMeHHLIX>);
readin{); Read(A,B);

Mpuceaweanue;
<nepeMeHHAs> =<phpaneHue);, X:=A+8;

Bumsoy: write{ <crmcok BeiB0ga>); writein();
writein(X)

{imxn-noxa: while{<nor. Buipaxenue>)
do <Tenc ymkna>
While k<10 do begin S:=S+k; K:=K+1 end;

Betaneune:
if<nor. Bupaxenne>then<onepatop1>else<oneparop2>
if A>B then C.=A elsa C:=B;

Limkn ¢ napameTpowm:
for <nepemeHHan™ =<Hay.3HaM. >0<KOH.3Hau.>
do<teno ynkna> for k:=1 to 10 do S:=8+k;
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? Bonpoce: u 3adanusn

1. IIpEaymaiiTe cBon cooco0El DONYICHAA CAVIANHEIX THCeN,

2. Kaxue sHa9CeHNS MOMET OIPUHHMATE Ie/Ias IlepeMesHaa Y, ecid B
IPOrpaMMe 3anNucado: Y :=10+random(5) ?

3. Kax, mcmonbsya yHKIMIO random (X) , MOSKHO HOAYIATE THCIA B
AuanazoHEax: or 1 no 10, or —10 ao +10, or 50 no 1007

4, BpeaaTe B KOMOBIOTEP OporpaMMy Example2. BumonauTe npo-
TPAMMY, HOJLYVYATE PE3VILTATEL,

5. CocraBbTe IporpaMMy SanoJiHeHHA Maccupa 3 100 uncen cayuaii-
HWMH 3HAYeHRHAMH H3 AnanascHa ot —20 mpo 20, Iloacumraiire
B 9TOM MACCHBE KOJMYECTEO IOJOKHTeNLHEIX B KOJIHYECTBO OTPH-
HATeALHRIX 3HAYeHR,

6. SamoaEuTe cAYuAHHEEIMA THCJIAME B ZHATIA3CHE oT 1 A0 § ABa Mac-
cupa: A[1:20)u B[1:20). HaiiauTe ¥ BRIBEANTE HA SKPAH TONLKO Te
2JeMeHTRI HTHX MACCHBOB, 3HAYEHHA KOTOPHIX coBIagaioT. Ha-
opuMep, ecan A[2] = B[2] = 4, To HA sKPAH HAJXO BRBECTH:

Homep: 2 smadenne: 4
Eca TAXHX COBHAASEHH HeT, TO BRIBeAUTE HA DKPaH coobmenne ob
TOM.

YoMy Bbl NOMKHLI HAYYUTLCA,
nayums rnasy 6

1. CTpouTh HeC/NOHABE BRIMHCINTE/NBHBIE AATOPATMEL ¢ HC-
moJab30oBaHAEM BIIOK-CXeM I AJITOPATMAYECKOrO A3BIKA.

2. BHIIOMHATEH FPACCHPOBKY AATOPHATMOB.

3. CocTaBnars nmporpammy Ha Ilackame mo AaHHOMY AJIro-
PHTMY.

4. Pafotats ¢ cucTeMolf mporpaMmuposanusa Ha ITackane:
HAOHpPAThP TEKCT IPOrpAMMEl; COXDAHATH NpPOrpAMMY HA
OHCKE H BEISHIBATHh €€ ¢ JUCKA; KOMOHJIHPOBATE M HCIIOJ-
HATH NPOTPAMMY; NCIIPABAATE OIRHOKH B IPOTPaAMMe.
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3aechb Bbl y3HaeTe

* UCTOPUIO MHOPMALIMOHHLIX TeXHONOrNIH
M KOMNbLIOTEPHOW TEXHWUKK

* YTO TaKoe uHdopmatiMoHHoe 06LeCcTBO

& YTO TAKOS MH(DOPMALNOHHBIO PECYPCHI
obuwecrea
& Kax pelwaTtca npobnemst MHOPMaLMOHHON
0e30NnacHOCTH
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lNMpeabicTopun
nHPpOpMaTUKH

Ocnosnbie memol napazpada:
n ucmopus cpedeme xpaHenus unpopmayuy;
n ucmopus cpedeme nepedavu unpopmMayuy,;
n ucmopus cpedema ofpabomuu urngopmayuu;
8 Anaaumuvecras mawuna Baboudxa —
npedwecmeennuya IBM.

B mo6oil AeATeILHOCTH 9eJI0BEK BCErJa ODPUAYMEIBAI H CO-
SHABRJI cAMEIe pA3HOOOpA3HEIE CpeacTBa, npucnocobleHns,
opyzaud Tpyaa. Bee aTo oneruaio Tpya, Jenano ero IPOA3BOAH-
TeJIbHee, PACIIMPAAC BOBMOKHEOCTH Jojeil. HapecTHO, TO HC-
TOPHA MATEPHATEHOTC NPOH3BOJACTBA N MHPOBON HAYKH TECHO
CBABAHA ¢ HCTOPHEH PASBATHA OPYIHA TPYAA.

Ilepprie BenOMOTATENBHEIC CPEACTBA ANA PaGoThl ¢ HEPOPMA-
nuell TOABMINCE MHOTO II03Ke IePBHIX OPYAHI MATEepHANLHOTO
Tpy 8. HCTODHKH YTBEPX{IAi0OT, YTO PACCTOAHHE BO BPEMEHH ME-
Ay NOABJIEHAEM OEPBLIX HHCTPYMEHTOB ANA GHIHIeCKOro Tpyaa
{Tonop, JOBYIIKA JJIA OXOTH) H HECTPYMEHTOB JJIA PEerACTPaIlil
HHPOPMAKHOHHEIX 00pasos (Ha KaMHe, KOCTH) COCTARIAET OKOJIO
MILIHOHA AeT!

CnenoBaTeNbHO, GOALIIYIO YACTE BpeMeHH CYIIeCTBROBAHUA Ye-
JOBeKA Ha 3eMJie TPYA HOCHJ TOILKO MATEPHANBHLIN XapaKTep.

Ve roBOpPHIOCH 0 TOM, 4YTO HEDOPMATHOHAYIO ACATENEHOCTE
9eJI0BEKS. MOYKHO PABNEGNHTE HA TPH COCTABIAIOINUE: XPANGHHE,
mepenavuy u ofpabGorry. JIoaroe BpeMs cpeAcTEa HHGOPMAIIMOH-
HOTO TPYAA PA3BHBANKCEH OTACJIBHO 10 2THM THEM HALIPaBIeHHAM.,

Heropun cpencrs xpapenns Hudopmanmu

Hcropus xpaHeHHA MHGOPMAIIMM B THCLMEHHOM dopMe YXO-
AHT B rayOb BeKOB. JIo HAINKX AHel B HEKOTOPHIX MeCTaX coXpa-
HHIHCH HACKAJBHLIe THCHEMeHA ADEeBHerO YeJIOBeKa, BRIITOJHeH-
HEle 25—20 THCAY JeT HAa3ak; JYHEHH KaadeHAaps, BHTPABHDPO-
BaHBARI HA Kocth 20 ThHicAaw yer Hazanx. a8 mMHCEMA TaKme
HCIONLIOBANHCE JlepeBo, InHa. MHOTHE BeKA THCEMEHHEBIe J0-
KYMEHTHI COCTABJIAJIACE HA OIePraMeHTHEIX CBATKAX. JT0 OLLIO
«OYeHb JOPOTAM YyAOBOAbCcTBHEeM». IlepraMenT penanca B3
KOKH JKHBOTHHX. Ee pacrarusanu, arofH NOAy4YATh TOHKHE
axcTH. Korja 5Ha BoCTOKe HAYYHANCH THATD IITeJIK, €70 CTAIH HC-
IIOABL3OBATE HE TOJBKO AJIH OAEIKAR, HO H ANA ITHCHMA.
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DPXHMEITH™
1{-{\1 R =

Uixonsran Bockobas Tadnnmyka.
CoxpaHmneiimecn Tabnuuky NPOMCXOnAT B OG-
HOBHOM 13 ErvnTa, Aakuu, Momnen u Fepiy-
navyma, [lepeBAHHbe TAtAM4KU NOKPLIBAAMCE
NManupyc. I-1l sexa Haued ypw. UBESTHEIM BOCKOM, HBAMMCK HA Hen npouapa-
OprBOK M3 NoaME «HMnuanan NUBANCE CTANOM — QCTPbLIM NPDEoMeTOM
ApeaHerpa4eckoro nNoata
lNomepa

FawnaHsin Anck. XVl sex 8o Hawel apot.
HaiineH e ropope dect Ha Kpute.

Mo oBeum CTOPOHAM AMCKA CNMPAALIO ~5a-
rYT» TaK W He pacLUMGPOBAHHBIE NHCEMaHA

«AnocTon». 1564 rog.

MNepean pycckan JaTMpPOBaHHaA
NEYaTHAR KHWMA, BRIMyLUEHHAA
B Mockee MBaHowm DeacpoBbiM
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Bo 11 Bexe Rameii 3pw B KuTtae nzobpemn 6ymary. Oasaxo no
Erponsl o8A gomaa Toapko B XI sexke. Boiors 1o XV Beka nucs-
Ma, JOKYMEHTH, KHHI'M IHCAIACHh BPYYHYIO. B KauecTBe
HHCTPYMEHTS ANA NHUCHMA HCMOAL30BAJMCH KHCTOUKH, HepPbA

ITHI, HO3:3Ke — MeTALINdecKue Nepbd;
O 6L11M H306peTeH  KpacKH, yepuuaa. KHKMD
: OBL7IO O9EHDL MAJKO, OHH CUHTANMCH HpeaMe-
TAMH POCKOIIH,

Mucomennntii npubop ApesHeerMneTcxoro
MACLA COCTOAN K3 3A0CTPEHHBIX NANOYEK ANA NK-
CbM& € PACLUETHIOHHBIMK KOHYMKAMMN,

% KOTOPLIE CKNaAMBANANCE B N@HAN, TYLLUHULLI

NS TYWW KPACHOTO W YePHOT0 LBeTOB
1 MEWJOHKA € NEGKOM

B cepeaune XV pexa HeMenkuii THonorpag

Horamn I'yrenbepr maobpen nepBuili mewar-

mEui eragor. C 91010 BpeMeRR HATA/10Ch KHU-

ronegaranne. Ha Pycu knuroneuarasue ocHosasx Hean Menopos

B cepepure X VI reka. KENT cTAI0 sHAYHTEABHO Goabnre, GuicTpo
POCHO YHCIIO PAMOTHRIX JIOHCH.

Jo ceroguanHero RS AUCT 6yMars ocTaeTCA OCHOBHEIM HO-
cuTesem nEGopManun, Ho y Hero MoABHIHCH CEPHEIHEIE ¢KOH-
KYDPEeHTHI».

B XIX Bexe 0nu1a naobperena ¢ororpagma. Hocurenamn su-
AeomEGOpManNY cranl doTomrenka ¥ poTodymara.

B 1895 roay dbparnysu 6paTea JIloMEep OPOAEMOECTDHDORS-
au B Ilapu:xe nepBLIil B MApe KHHOANALM, HCIIOAB3YA AODNAPAT
cobcTReHHOrO H3olpeTeRUA. ITOT o CIHTASTCA rOA0M pOKAe-
HAA KHHO.

Hcropua TeXHUYECKHUX cpelcTBE XpaHEHMA M BOCIIPOM3Befe-
HHA 3BYKA HaunHaercdA ¢ 1877 roga. B stom rogy 8 CIITA Tomac
JaucoH co3faa (roHorpad. 3ByK MeXaHHYECKMM cOoocoboM — ¢
IMOMOINBIO 3ANNCHIBAIOINEH HIVIE — HAHOCHJICA HA IIOBEPXHOCTE
Bpamameroca Sapaara, mokpeToro sockom. HeMHoro noaa-
Hee OB CO3AAR MeXaHWYeCKHH rpammogon, a 3aTeM ero mop-
TATHBHLIN BAPHAHT — FaTed)ON, ROCTIPONSBOAANINE 3RYK , BATIN-
CAHHBIA HA LRELIYAOHAHON rpaMniacTHHKe, JieKTpHYeCKWil
anajyor natedona — sxexrpodon 6su1 waobperen B XX Bere. B
XX pexe 6ma uzobpereH marEnrTogor. U copceM HeaaBHO Ha
MATHATHYIO ICHTY HAYIHANCH 3AOACHIBATE He TOABKO 3BYK, HO
u A3cipasKeHue: NOABHICA BHACOMATrEHTO(OR.
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Hceropua cpencTs nepegay HHGoOpMaLuE

HepBOHa‘IaJIbHO JIAH TOJBIOBAAHCE JHIIL cpeacTBRaAMH
OnmxHell CBASH: peybio, CAYXOM, 3peHHeM. 3aTeM IOABHIOCH
[epBOe CPeACTBO AAJKbHEH CBA3H — FOYTA, YeMY HeMaJIo ¢coocob-
CTBOBAJIO PASBATHE IHCPMEHHOCTH.

pw@q-_gm_s_g_v_l- CVBACA =]

Tako# roHety, npoferan 0KONo NOAYTORAa KMNOMETROR W Nepeaasan
YCTHOE NocAaHWe. Y1066l OHO He 3aNePXMBANOCE, OH SLUE U3AANK
ONOBEWAN 0 CBOEM NPUBAMKEHNKM, NOAABAA 3BYKOBLIE CUFHAND
FONOCOM MK TRYHR B DAKOBUHY

Jlna OplcTpoil Depefayn KaKAX-TO BAMKHKEX CBefeHHH YacTO
ACIOJB30OBANHCH OPUTHHAALHEIE HaeH. VI3BecTHO, HANIPUMED,
npumeHenne Ha Kapkase mocrpoposi cBAan. JIBa KOCTPOBHIX
CHTHAJMBIOAKA HAXOAUJIACH HA PACCTOSHMY IPAMOMA BHAAMOCTH
HA BOSBHIINIEHHKX MecTaX HAH Gamuax. Korga npubimxanacs
OIMACHOCTE (HAnAAMH BPAIH), CHIPHANBIOUKH, 32KUraA mMelod-
Ky KOCTDOB, nIpeaynpexaann of srom Haceneane. B XVIII reke
BO3HHAK ceMadopHElii Tenerpad, »TO TOXKe CBeTOBAA CBA3bL, HO
TeXHMYeCKH (osee COBepIneHHAA.

‘Daxenphuid Tenerpad. B LpesHei [ peln NONb30BANKCH OMTUNECKON
CMHaNLHOM CBR3LIO: AHEM — AbIMOM, HOULIO — OTHEM
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O4qenn GOraTHIM HA OTKPHITAA B 06acTh cBaA3n 6kLa XIX Bex.
B 5TOM BeKe JIIONH OBIANECAH SJIEKTPHYECTBOM, KOTOPOe OOpoH-
JI0 MHOEecTBO HaoOpeTenmii. Cragana I1. JI. Ilennunr B Pocecnn
B 1832 rogy maobpen saexrprveckHii reaerpad. A B 1837 rogy
aMepuxasen C. Mopse cozaan 3neKTpOMAarBHTHERIN Tenerpad-
HEIH ANNAapaT N IPpHAYMAJ COeIBAALELIN Teerpadnulil Kog —
a3l yKy, KoTopas HOCHT €ro aMf,

B 1876 roay amepuranen; A, Bennr usobpen rexegon. H aa-
KoHen, B 1895 rogy pycckmnii maobperarens A. C. Ilomos or-
KPHUI 300XY PAXHOCBA3H,

CamMuiv 3aMeuaTenbHEM n3obperenueM XX Bexa B ofacTu
CBA3ZH MOXKHO HASBATE TedepHAerne. OcBoeHHE KOCMOCH IPHBe-
JI0 K CO3AAHUIO CHYTHHKOBOH CBAH.

Hceropuda cpencts o6paGoTkn HEGOpMaUHK

Teneps MosEAKOMUMCA CO cPeACTRAME o6paboTru HEGOpMA-
onH. Baxaeidmum BA0M Tarkoil oSpaboTKH ABIAOTCA BEIMHC-
seand. IlogpneHHe H PASBHTHAE CUETHLIX HHCTPYMEHTOB CTHUMY-
JHPOBAJIN PA3BHTHAE 3eMJIENES NS, TOProBIM, MOPeILIaBaAHUSA,
ACTPOHOMWH H MHOI'HX APYTHX 06sacTeil DpakTmyecKkol n Hayy-
HOH AeATeJbHOCTH JIoAei.,

HeTpyaHo AOTaAATHLCA, YTO NEPBLIM CHETHRIM CPEACTEOM S5
Yyeaosera GBIIH €T0 HAJBIAL JTOT MHCTPYMEHT BCErfa «IOXK PY-
Koii»! KTo B3 Bac BM He noapsosanca?

SR

Bor kax omachiBaeT nanbleroif caer rysemues Hopoil I'sunen
sHameHATHH PyccKmil nyremecteerank H. H, Murryxo-Max-
aaii; «,..manyac sarubaeT ofuH 38 IPYTHUM OANBILI PYKH, OpHYEM
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H3JAET ONpeAeSIeHABIA 3BYK, HaNpuMep «0e, Ge, Ges .., locvmaTas
A0 OATH, OH TOBOPHUT «HGOH-0e» (pyKa). 3aTeM OH 3arubaeT IaTh-
IE1 APYTOil pyKH, CHOBA HOBTOPAET «0e, Ge»r ... MOKa He goiiaeT A0
«HGoH aym» (gBe PyKH), 3aTEeM OH UAET JAAbIIE, OPHTOBAPHEAA
«6e, Ge».,. moxa He nofifeTr Ao «camba-Ges u «camba-anus (onHA
HOTA, JBEe HOrn). Ec/n HYXHO CUYHTATE Ja/bine, OANYAC HOAbL3IY-
eTCA NANLIAMH PYK M HOT KOTO-HHGYAE Apyroros.

BV meke a0 nameli aput B I'perinu 1 ErvnTe moJryams pacopo-
cTpaHeHHe afax. ¢« AGaK» — 3TO rpegeckoe CJI0BO, KOTOpOE He-
PEBOIMTCH KAK « CIETHAA JOCKa» . Briunciaennsa 5a afaxe mpoma-
BOAMINCH NepeMemjeHneM KAMEIIKOB IIo ¥eacfaM Ha MpaMop-
HOM 1oCKe,

Tlogobnile cueTHBIE HHCTPYMEHTH DACIPOCTPAHAIUCE H pPas3-
BHBAAUCEH N0 Beemy MEpPY. Hanpumep, karaiickmii BapuanT aba-
KA HasuBaacH cyaH-naH. «<[loToMroM» a0aKA MOJKHO HA3SBATE K
pycckme cueTrl. B Pocenn oEm mo-

ABUINCE Ha pylexe XVI — XVII
Bexos. H go cux mop B Hamedi cTpa-
He CIeTHL MO}KHO YBHAETE HE TOJb- - ™
KO B My3esaX. [lo HegaBHero BpeMe- nosver &
-y EZ'

7/

)

HH OHH AXTHBHO HCIIOJL3IOBLINCH,

i

sy
i

a2 re

OpeAMYyHIeCTBeHHO B TOPTOBJIE, 4o
B mavane XVII peka moTaasmg- 1

ckuit MateMmarmk Jxcon Henoep 2

BBeJI HOHATHe JIoTapHdMa, OmyD-

JUKOBAN TAGAMULI JorapudMoB. 3 AN

BaTeM B TeUCHHE ABYX BEKOB pas-
EHMEBAJUCE BLIYACIHTENBHEIE AHCT- o

PYMEHTEI, CCHOBAHHEIE HA HCIIOJIB- Py W
30BaHHM STOH MaremMaTHuecKoil
dyarouu. Jlorapmdme: mospoas-
IOT CBECTH TpyAoeMEKHe apudme-
THYECKHEe OMepanuyl — YMHOMKE-
HIe H jeJieHme — K Gomee npo-
CTHIM — CI0XKEHAIO H
BHMHTAHHIO. B pesyapTaTe noasn-
Jack JAQrapadMAvYecKas JHBEH-
K&. JTOT UHCTPYMEHT A0 HeAaBHe-
r0 BpeMeéHH OLLT BHIYHCAHTENB-

1 — rpeqecknii alax;

2 — cyety;
HHIM CPEeACTBOM HHXeHepoB. H g5 __ NOrapUBMUHECKaR NMHETH-
amb 6mnxe ¥ koHny XX croge- Ka:
THA €0 BHITECHUIH 3/IeKTPOHHLIe 4 — apudmMomeTp;

KAIBKYJIATOPEI. 5 — KanbKynaTtop
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B 1645 roay ¢gpaunyszckuii MmaTemaTnk Baes [lackans cosgan
DePBYIO cMeTHYIO MAamuEy. Mamuea Hacxkana nossonana 6eicT-
PO BEIDOJHATE CJI0YKEeHAE MHOTOSHAYHBIX YACE.

Hemenkmii yuernii JleiOuui, passus uaero Ilackans, co-
30AJ1 MEXBHHIOCKHH apH@MoMeTp, HA KOTOPOM MOKHO GhLIO
BHIIIOJIHATL BCe UeThIpe apH{MeTHIeCKHe OMEPANEHA ¢ MHOIO-
SHAYHHIMH uHcnaMi, [losgHee apudMoMeTp MHOFOKPATHO CO-
BEpILIEHCTBOBAJICA, B TOM UHCJe H PYCCKHUMMY M300DeTATEeNAMH
I1. Ji. Yebpiuerrim 1 B. T. Oauepom.

ApudmomeTrp G5UT ODpeAINeCTBEHHANKOM COBPEMEHHOTO KAABKY -
JAATOpA — MAJIEHRKONO BICKTPOHHO-BEMMCIHMTENLHOTO YCTPOR-
cTBa, Ceiluac IPAKTIUNECKH ¥ KAYKAOT0 ITKOLHAKA €CTh KAIBKYIA-
T0P, KOTOPHIM MoMenjaeTca B KapMaHe, JHoboOMY aRaAeMIRY HAYA-
aa XX Bexa Taroe yeTpo#ieTeo OKAsanocs OB PaHTACTIHIECKHM,

Apamurnveckan mamuua Bab0umxza — npemimecrBeHHEIA
2BM

ApndMoMeTp, KAK B HPOCTONH KAJBKYIATOP, — 3TO CPEECTBO
MEeXAHHA3ANAN BeraucaeHnii. YeaoBeK, NPOM3BONA BHIUACICHAN
HA TAKOM YCTpPOHUCTBe, caM yIpaBaAaeT ero pafioroii, onpeneaser
OOCIEA0BATENILHOCTh BRINONHASMEIX onepanuit, MeuTolt n306-
peraTeell BRUHCAATENEHON TeXHHKH OBIO CO3MARNE CUHTAIO-
HEro apTOMATA, KOTOpHIE OH Oes BMema-
TEJbCTBA UEJOBEKA MPOH3BOAHAJL PACUETE
o 3apaHee COCTARJIEHHOMN mporpaMme,

ABTOPOM NERBEOro NPOEKTa BEMUCAUTENLHOIQ aB-
Tomara Bbin npodgeccop KeMBpuakexoro
yHuBepcuteTa Yapne3 Battuax

B mepuog me:xxay 1820 u 1856 rogamMnu
Bs6bumx paforan BHAm cosaaHMeM DOpo-
rpaMMHO YIOpaBRfaeMoil ARaJHTHYeCKOH
MAITHHBL. 3T0 OBLI0 HACTONLKO CAOKHOE Me-
XaHHYeCKOe YCTPOHCTBO, UYTO MPOSKT TAK A He ObLJI peaAIA30BAH.

MoxkHO cKa3aTh, 9To Bab0nmE omepenun cBoe BpemsdA, Ina
OCYIIEeCTB/IEHHSA ero IPoeKTa B TY MOpy elfe He CYHIeCTBOBAJIO
moAxogAmedt TeXxErIecKon 6asel. HeKoTopEIM YyY€HEIM cOBpe-
meHHEKaM Ba66upika ero Tpya Kasajaca GecomoaaniM, OpHaxo
OpopoYecKH ZBYUAT celfuac cjioBa camoro Yapnwsa Babbumsxa:
«IIpupona HAYYHEIX SHAHUE TAKOBA, 9TO MAJOIOHATHBIC H CO-
BeplUeHHO GecroesHble OpHOGPeTeHHA CErOMHANTHETO AHA CTA-
HOBATCA ODONYAAPHONR nuineil a1a OyAyINUX MOKONCHHI .
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OCHOEBHEIC H7IEW, 3AJOXEHHBIE B OPOCKTe AHaTHTHICCKOIH
MANIMHE], B HANIEM BeKE GRUIN HCOONIB30BAHE KOHCTDYKTOPAMA
OBM, Bce raBHLEIe KOMIOHEHTH COBPDEMEHHOI'0 KOMOBIOTEDA
OPHCYTCTBOBAUIM B KOHCTPYKIHE AHAJANTHYECKON MAIIAHEI:
3T0 cxaa0 (B COBPEeMEHHO TEPMHWHONOTHH — NAMSATD), IIe Xpa-
HATCA HCXOAHEIE THCAA H DPOMEXYTOUYHEIE Pe3YILTATH; MeRb-
Huya (apmbmeTHvuecKoe yeTpoiieTBo), B KOTOpOH ocy-
I(eCTBJIAIOTCA ONEepAnMH HAX YMCIAMH, B3ATHBIMH H3 CKIAAA;
ropmopa (yerpolicTBo YIpaBieHH ), MPOU3BOAAINAS YIPABIE-
HHAEe TOCHENOBATEJIBHOCTHIO ONepAaIMil Hal YUCIAMHM COOTBe-
TCTEeHHO 3aJlaHHOH mporpaMme; 6A0xU 6600G MCXOZHEIX JaH-
HBIX U Nexamu pesyaomamos.

Jna nporpaMMHBOrC YOpaBAeHUA AHAMUTHUECKOM MamKuuoi
ACOOJABLIOBANACH HepHOKAPTH — KAPTOHHEIE KAPTOIKH ¢ OpPO-
OHTHMH B HHX OTEBepcTHAMH (nepdopanueii). Hepdoraprn
Orutn m3o0pereHs B Hauane XIX pexa Bo Ppanmun Aozedom
M. FHaxkxapaoM aas ynpaeiaeEda paBoToil aBTOMATHYECKOro
TKAIIKOTO CTAHKA.

HHTepecHMM HCTOPAYECKHM (JAKTOM ABAAETCA TO, UTO IEp-
BY10 nporpaMMy ana Mamueb Bab6mmxa B 1846 rogy manncana
Agpa Jlaraeiic — AouL peAHKOre aHrIMiCKOTO MoaTa JIKOpIKA

Baiipora.

Ananrumuveckan mawuna Baboudwa — amo yoe ynusep-
caavroe cpedemeo, olfeedunaouwiee obpadomry urgoprayuu,
xpaHeHue UHPOPMAUUL U oOmen ucxodnuimi GaAHHLIMU U De-
3yALMAmMami ¢ 1eJ08EKOM.

? Bonpoce: u 3adanus

1. Kax#e cpecTBa XpAHEeHNA KHQOPMATINE (LI HepBEIMH T

2. Korga modasnaoch KHHrone9aTaHHe, KTO €10 H300peTaTeAb?

3. Kaxne cpeacrea xpareaua mEGopManmn msobperern B XIX —
XX BB.?

4, HazoBuTe OCHOBHEIE TEXHHATECKHNe CPEACTEA HepeAayd MAGopMa-
[HHX B XPOHOJOTHYECKOH ICCIeAOBATEILHOCTH HX NB00peTeHAA.

5. IlepeuncanTe 0CHOBHEBIE BHIYHCANTENSHBIE CPEACTRA B XPOEOAOTH-
TeCKOoH NocAeOBATEIFHOCTH HX NaobpeTeHHA.

6. KTo, Korzga u rae paspaboTan DepPBEIl OpOeKT ABTOMATAYECKOH BEI-
YRCAATENHHON MAIIARK?

7. Kakoe BENIASAAVe OpOeKT AHANATAYECKOH MAITAHL OKASAJ HA Aa-
JhHeHIIee pA3BHTHE BEITACANTEALHOH TEXEHKHK?
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UcTopuna uncen
M CUCTEM
CHUCTIEHUA

OcHosnbie meMvt napazpaga:
a HENno3UYUONHbIE CUCMmEeMb peaHocmU;
A RO3ULUOHHbBIE CLCMEMbL.

O cEcTeMAX CIHCHeHAA (ABOMTHOH M AECATHYHOH) FrOBOPH-
nock B § 16.

CreTeMa cuHcIeHERS — 5T0 CO0CO0 3AIMMCH YACEA H COOTBET-
CTBYIOILHE €My OIPABHIA AeHCTEBRA HAJ YACAAME,

PasgoobpasELie ¢CHCTEMEL CYACIEENA, KOTOPhIE CYINeCcTBOBA-
JH paHLINe I KOTOPhie UCIOALIYIOTCA B HaIlle BpeMA, MOMKHO
PA3LeNATE HE HeIOZUIHORHEe ¥ O3AIIMOHHEIe,

HenoaunmoHHbIe CHCTEME! IPEBHROCTH

B nperEDe BpeMeHA, KOTHA JIOAH HAYANH CYHTATDH, IOABH-
Jach NOTPeGHOCTE B 3aucH Yucel. IleppoHAYANBHO KOIAYECTBO
IpeAMEeTOR OTODPAIKAIA PABHEIM KOJHYECTBOM KAKHX-HAOYAL
SHAYKOB: HACETEK, YePTOUEK, TOUEK.

Hsyuenne apxeQoraMHd <«3a0MCOK» BpeMeH IIANeOJHTa Ha
KOCTH, KAMEe, AepeBe [IOKA3aJ0, YTO JIOAN CTPeMHANACH Ipyn-
IIMPOBATE OTMeTKH 0o 3, 5, 7, 10 mTyk. Takasa rpynnuposia o6-
JAerqag ¢uer. JIIOAH YVIAIACH CYATATH HE TOALKO eAHHHIIAMH,
HO H TpoliKaMH, nATepKaMu 4 0p. IIoCKOABKY NepBhIM BhIYAC-
JATEJLHKEM HHCTPYMEHTOM YeoBeKa GhIIH DAJbIEL, CUET JaIe
ECeTO BeJIH rpynmoaMya oo 5 man oo 10 npegmeToB.

B pancHeiimeM cBoe HASRAHME IOTYYHIH KeCATOK JECATKOB
(corua), pecaTor coTeH (THcAuA) M T. . TaKWe y3JIOBHIE YACHR
I8 yAoOCTBA 3ANMCH CTANH O003HATATE 0COOLIMHE SHAYKAMH —
muadpanu. Ecan rpa noacIeTe OpeAMeTOR MX OKA3HEBAJIOCE 2 COT-
HH, § AeCATKOR 4 edle 4 IpeAMeTa, TO IPH 3AMACH >TOM BeJIMIAHEL
ABAKAN MOBTOPSUIH SHAK COTHH, IATH PA3 — 3HAK AECATKOB A Ye-
ThIpe pa3a SHAK € XHHHIEL.

B maxux cucmemax cuucireHUA om NORONceHUR (ROFUYUY)
ZHAKG 8 3QNUCYE YUCAQ He 3a8UcCUM KOAUNeCMBEHKOE SHARCHUE,
Kxomopoe oK 0003Haxaem; MOSTOMY OHM HA3BIBAIOTCA HenO3uUyl-
OHHBIMIL CUCTEMAMU CHUCACHUR,

HenosunuoHHKMH CHCTEMAMH HONB3COBANACE APCBHAE SrAI-
THAHEe, 'PeKH, PHMAAHE U HeKOTOPEIe APYTHE HAPOAE APEBHOCTH.
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Uwdph Maia

JIo Hac AOIIJIa PHMCKAA CHCTEMAa SamHCcH
wiceN (puMcKEe KudpH), KOTOpad B HEKOTO-
PHIX CAyYaAX IPHMeEHAEeTCA B HYMepalnH
(Beka, ToMA B coOpaHME COUMHEHH, I'JIABLI
KHHUrH). B puMcKoii cacTeMe B KauecTpe mEdp
HCIOJb3YVIOTCA NATHACKHAE OYKBHRI:

IVvVXL C D M
15 10 50 100 500 1000

Hanpumep, aacno CCXXXII craasariaeT-
CcA M3 ABRYX COTeH, TpeX HeCATKOB H JBYX eRU-
HHII 1 DABHO ABYMCTAM TPHALATH JBYM.

EcaH cleBa B 3alIHCH PHMCKOI0 YHCIA CTO-
mT MeEbmaa nadpa, a cupasa — fonsman, To
VX 3HAYCHMSH BEIMTAIOTCH, B OCTAJIBHEIX CIY-
YAAX 3HAYEHHSA CKJIAILIBAIOTCH.

VI=5+1=8, a IV=5-1=4,
MCMXCVII = 1000 + (-100 + 1000) + (-10 + 100) +
+5+1+1=1997.

??i

%ﬁ
ot
H
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Ha Pycu sinors a0 XVIII pexa Hemoas30Banacs HEIOZHITH-
OHHAfA CHCTeMA caaBAHCKEX nudp. Bykssl kMpHannne (caa-
BAHCKOTO aJaBHTa) HMelH IudpoBoe 3HaYCHHE, €CAHM HAaj
HEMH CTABHACA cnenMaabHeifi smax ~ (rmrao). Hanpumep:
A—1, A 4,P—100. HaTepecHo, 4YTO CYIIECTBOBAIHA 0603HA-
YeHKHA O0YeHb GONbIIMX RenuunH, CaMad GoAnINasd BeIMUYHHS
HAsHBAJACH «KOJI0Aa» U 0G03HAYAIACH 3HAKOM A, DTO YHCIO
pasuo 10°°, CuMTaiock, UTO «foje cero HeCTh YeJOBeUeCKOMY
VMY PA3YMEBATH».

A‘O’-‘
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Hemno3sMuAOHHEeE CHCTEeME cancaeHnsa Ouinm 6osee nam me-
Hee OPHTrOAHLI 18 BRINOJAHEHHA CIOMCHAA H BHYHTAHHA, HO
COBCEM He YAOOHE IDH YMHOKEeHHUH H Ac/IeHAH.

IlosMumoRAEIe CHCTEMBI

Brepsnie uaed MO3HITMOHHOR CHCTEME CIACICHAA BOSHAKIA
B [pepneM Basusnone.

" B no3HIHORALIX CHCTEMAX CUNCICHAS
KONIM4YECTBeHHROS 3HAYEeHMe, 000o3HaAUaeMOe OH(POH
B 34ITHCH YHCHA, 3aBUCHT OT DOIHIIMHA OHGPL

B YHACJIE.

OcHOBaHNE TOSHIMOHHON CHCTEeME! CUACIeHAA
PABHO KOJIHYECTBY HCOIOJbh3YEMEIX B CHCTEME

oudp.

Cucmema CuUcCAEHUR, NPUMCHACMAR 8 COBPEMEHHOI Mame-
Mamuxe, Rariemca MOSHIHORYOI xecarHaHol cacremol. Ee
OCHOBAHHE PABHO JECATH, TAK KAK 3AIIHCH JAIOOLIX THCe HPOHN3-
BOAHTCA ¢ IOMOIOBLIO TecATA nudp:

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

XoTa necATHYRYIO CHCTEMY IPHHATO HASHBATE apalcKon, HO
sapopmnachk oHa B Huaum B V eexe. B Erpone ob »Toii cEcTeMe
yasaann B XII Bexe 13 apalCcKHEX BAYIHEX TPAKTATOB, KQTOPLIE
61 mepeBeieHL! HA JATLIHL. 3TAM H OOBACHAETCA HASBAHHE
«apadckne mudpei». Ilnpokoe pacOpocTPAHEHHE B HAYKE H B
o6HXOe AeCATHYHAS IOBUIMOHHAA CHCTEMA HOJAYIAAA TONEKO
B XVI Beke, OTa CHCTEMAa TO3BOJAEST JETKO BHIIOJHATE JIO0He
apH(pMeTHYECKHE BHYHCICHAA, BAMHCHIBATE CHKOJAL YTOIHO
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Gonpmme umena. PacopocTpaHeHne apalcKoil CHCTEMBI AAJIO
MOIIHEI TONYOK PASBHTHIO MATEMATHKHA,

C DOSHMIMNOHHOH AecATHYHON CHCTeMOM CUHCIeHHS BRI 3HAKO-
MBI ¢ DPAHHETO AETCTBA, TOJIBKO, BOZMOMHO, He SHAJIH, UTO OHA
TaK HASEIBAETCH.

Y10 03HAYAET CBOMCTBO ODO3HIUHOHHOCTH CHCTEMEBI CUHCJe-
HH A, JerKo [IOHATH HA IpAMepe N000ro MEOTO3HATHOTO AecH-
THIHOrO yHcaa. Hanpamep, B unciae 333 neppasa TpoiiKa 03HA-
YaeT TPH COTHH, BTOPAasA — TPH AECATEKA, TPEThA — TPH €AWHHA-
uel. OgHEA H Ta #&e udpa B 3gaBUCAMOCTH OT IOSAOHY B 3AIACH
yHicsa 0003HAYAET PAZHLIC 3HAYMCHHA,

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

Eme nprmep:
32478=3-10000+2-1000+4-100+7-10+8=
=3-10"+2-10°+4-10*+ 7-10' + 8- 10°.

OTcIofa BHAHO, ITO BCAKOE AECATHIHOE YNCA0 MOYKHO Opex-
CTABHTH KAK CYMMY HIPOH3BeAeHII cocTARAAIINUX ero Budp Ha
COOTBETCTBYIOIAE CTeNleHA JecATKH. To e caMoe OTHOCHTCA B
K ZeCATHYHEIM Apo6am.

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

QueBHIAHO, YTO YNCIO ¢AECATH — HE eINHCTBEHHO BO3MOMK-
HOe OCHOBaHHe NMOSHIMOHHOIN cucTeMEl. HMapecTHEI#t pyccruil
matemaTuk H. H. JIyspH Tak BeIpasmiacd 00 3TOMY HOBOAY:
<«IIpeMMyInecTBA AecATHIHON CACTEMEl He MATEMATHICCKAE, A
s3ooaorugeckue. Ecam Oul ¥ HAC HA PYKaX OBUI0 He JeCHATEH MaJk-
1e€B, & BOCEMb, TO Y€JIOBEYECTBO [IOIb3OBANOCEH OB BOCEMEDHY-
HOM cHCTeMOii» .

3a ocHoBaHMe ITOZULHOHHONH CHCTEMEl CYHCACHHMA MOIKHO
TPHHEATH AK1060€ HATYpaNbHOE YACTO, Gonbuiee 1. ¥noMsauyTas
BEIIITE BABHJIOHCKAI CHCTEMAa HMeJa ocHoBaaHe 60. Caens aToil
CHCTEeMBI COXPAHHIUCH A0 HAITKAX AHEH B NOpAIKE CUETA eAHHML,
ppemenH (1 yac = 60 maayT, 1 MmaayTa = 60 cexyan).

Jna samucn yHcen B NO3ULIHOHHOM CHCTeMe ¢ OCHOBAHUEM N
HY}HO HMeTh aiaaBHT u3 n nudp. O6nuso ANA 3TOrO OpH
n £ 10 genoap3yrwT 7 NepBHX apabckux nudp, a opu n > 10
K gecATH apafickaM nmudpam nobapasiorT GYKBE.
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BoT npuMeph ANPABHTOR HECKOJNBKAX CHCTEM!

OcHOBAHNeE CHcTeMa Angasnr
n=2 Heonauan 01
n=3 Tpowasasa 012
n=28 Bocenepnunan 01234667
n=-16 MecTHAOATEPHIHAR 01234567T89ABCDEF

OcHoBaHHE CHCTEMBI, K KOTOPOH OTHOCHTCH YHUCAC, CORIYHO
ofosHAYAeTCH MOACTPOYHBIM HHASKCOM K 3TOMY YHCTY:

101101, 36713, 3B8F,.

A KAK CTPOATCHA PAN HATYPANBHLIX YHCEN B PASHBIX IO3AMHA-
OHHBIX cH¢TeMax cunciaesma? IlpomexoguT 8TO0 MO TOMY e
IPHHOHMITY, YTO H B AeCATUYHOI cacTeMe, CHAYANA AAYT ONHO-
3HAYHEIE YHCAA, IOTOM ABY3HAYHEIE, B3ATEM TpPEeX3HAYHLEIE U
7. n. Camoe GonbIoOe OAHO3HAYHOE YHCIO B JeCATHIHOI cUcTe-
me — 9. BaTem caeayior ABy3HAYREIE uAcaa — 10,11, 12, ... Ca-
Moe GoJabmIoe ABYSHAUHOE uAcao — 99, nanee mayr 100, 101,
102 u . a. 5o 999, satem 1000 u 7. 4.

JAsa npuMepa pacCMOTDHM HATEPHUUHYIO CHcTeMy. B meif pan
HATYPANBHBIX YHCE BEIIVIAANT TAK:

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

Buano, 9ro sgech uncao oudp «BAPACTAET» OLICTDEe, UeM B
AecaATHUHOH cHereMe, BricTpee Beero umeao nudp pacTeT B ABO-
uuHOii cucTeMe cuHcneHusA. B caenyilomeit Tabrune comocras-
JAKTCA HAYANA HATYPANLHBIX PAROB AECATAYHLIX H ABOMYHEIX
JHCEeJ:

2 11 10| 11;100] 101§ 110| 111}1000(1001|1010|1011

KopoTxo 0 rnaBHOM

CucTeMa CINCICHHA — 5TO CIOCOD 3AITHCH IYHCEN U COOTBET-
CTEYIOITHE IPABHIIA NeficTBAA HAJA IACIAMHA,
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Crucrembl cuncneHnA GBIBAIOT OO3UIIHONHEIC K HENIOZNIINOH-
Bele. IIpAMepOM HeNO3HIMOHHON CHCTEMEL ABISIETCH PEMCKAA
CHCTEMA 3ATTACH YHCe.

B nosmnuoEBOl cucTeMe CUNCACHRA KOMHUSCTBeHHOE 3HATE-
HAE KaykJoH nudphl 3aBUCHT OT MO3UNUHN U(PPH B YHCIE.

AnhaBHT CHCTEME CUHCSHIA — MHGKECTBO DN(p, ACIOOMAb-
3yeMHX B Heil, OCHOBAHHE CHCTEMBI CYHCACHAS PABHO MOOIHO-
cTd ajipaputa (uncay oadp).

HarMeBEIMee BO3MOKHOE OCHOBAHNE NO3HIHORHOT CHCTEMEL
cunpcaeHusa — 2. Takaa cHcTeMa HAa3LIBAETCA ABOUMYHOM,

Apabckrag clcTeMa 3aNNCH YHCE) ABIAeTCH AeCATHIHOR o~
SHIOAOHHOIA.

? Bonpocst u 3adaHus

1. YTo Taroe cAcTEeMA CIACAEHAAT

2. B ueM oCHOBEOE DAZIAYIHE TO3HOHOHHEIX M HeIOSHNHOEHEIX CHC-
TeM CIHCICHNAT

3. Yemy paBRO OCHOBAHHAE CHCTEMEI CIACICHHAA?

4. Tlouemy apafckas CHCTEMA 3AINCH ITHCEI HASHIBASTCH AeCATHYHOMR
TDO3AIMAOREOH?

5. KakoBo HANMeEBIICE OCHOBAHNE TOSHIHOAEON CHCTEMEL?

6. Yemy B JecATHAYIHON CHCTEME CUNCIEHEAA PABEBL CEAYIONIAE YAC-
A8, 3AONCAHABIE PAMCKHMHE IHbpammn:
XI; IX; LX; CLX; MDCXLVII?

7. SanmmuaTe pUMCKHMY uudpaMy Huca, PABEBE CAeSVIOMIHM Jecd-
THIHbIM:
18; 99; 666; 444; 1692.

8. BanummTe MOCAEfOBATENLHOCTE ABAANATH HHCeNl HATYDPAILHOTO
DA, HAUMHAA OT €AWHUIN, S04 TOIMNHOHHEX CHCTEM ¢ OCHOBA-
HuaaMu 2, 3, 5, 8. OdopMuTe peayIbTATH B Baae TaGaumer:

n=10 1 2 3 19 20

n o2

n=3

n=>5

n==8

9. ITocTpoiiTe TAGNANH YMHOKEHAA ANA OKHOSHAYHEIX YHACE] B ABO-
AIHOI ¥ TDOMIHOA CHCTEMAX CIHCICHHA.
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Uctopua 3BM

§ 46

Ocnosnvie memoi napazpaga:
B CUEMHO-NePpHOPAUUCHHbLE U Peellibie MAULLHbL,
m Hauaro anoxu IBM;
m xemuipe noxoaenur 9BM;
B BEPCReRmuUasl nAMOZ0 NOKOACHUA.

B § 44 pacckaseiBasioch 0 mpoexkTe Yapabsa Bo6Ommxa —
nepeoit B MCTOPHUHM MONOKTKE CO3AAHAA NPOTPAMMHO YOpPABJAE-
MOI0 BEMMHCIUTEALHOIO ABTOMATA. BaG0uAM Y TaKk U He YVAAIOCH
IMOCTPOHTE CEOI0 AHATHTHYECKYI) MAIIMHY, HCOOJE3YA TEXHH-
gecryio 6asy cepenmasl XIX croneruda. K kouny XIX — mauany
XX Beka c pasBHUTHEM MNIEKTPOTEXHAKHA MOABUIACE BOSMOMK-
HOCTh CHOBA BeDHYTLCA K 2T0il MpobaeMe.

Cuerno-mepdopanuonnsie H peneinne MamMnB

B rorne XIX pexa Mepman Xonnepur B AMepuke H3o0pes
cYemHo-nepPopayuonibie MaWuRbi. B HUX, TaK e KaK U B
Anrasraruueckoit MamnHe Baf0unxa, HCNoaAb30BATHCE TEPHO-
KapTH, HO TOJbKO He ANA MPeACTABISHAA IMPOrPAMMEL, & AJ
XpaHeHHA uyHcIOBOH uHHGopMaunu. Kaxaan Taxad MalOdHHA
MODPJIa BHNOJHATL TOABKO OAHY ONpeAeNeHHYIO NPOTPAMMY,
MAHAIYJIHPYA ¢ THCIAMA, TpoduTHME HAa tepdoraprax. Cuer-
HO-DepdopanHOHHLIE MAIMHHERK OCYINECTBAAIH nepdopalnio,
CODPTHPOBKY, CYMMHPOBAHKE, BLIBOJ HA NeYATh UMCIOBLIX Tad-
aun,. Ha sTHX MAIINHAX YEABANOCE PelIaTsE MHOTHE THIIOBEIE
88489 CTATHCTHUECKOH 00paboTKa, Gy XraaTepecKoro yIerTa u
Apyrue.

I'. Xoanepur ocEOBan PApMY 00 BHIVCKY cUueTHo-nepdopa-
IMOHHEIX MAOIMH, KOTopas saTeM Oelia npeobpasoBaBa B GHD-
My IBM, xoropas HBIHE SABJISETCHA CAMBEIM HM3BECTHRIM B MHpPeE
IIPORIBOAATEEM KOMOBIOTEPOB,

HenocpeacTBeHHEIME OpesmecTReEEAKaMa OBM 6winu pe-
Jelinnle BEIYHCAHTeaAbHEIe Mamuael, K 30-M rogam XX Bera
noayanaa 6oapImoe passATAE peleifHad aBTOMATHKA,

B npouecce paGoThl pefefiHOM MAIIMHLI NPOHCXOAAT Mepe-
KJIIOY€HHA THEICAY pPeJie H3 OJHOT0 COCTOAHNA B APYTOe.



§ 46. Ucropus 38M 255

0

3nexTpOMEXaHMMECKDE pene — 3T0 ABYXMO3MUMOHHLIA nepekmayarens,
KOTOPbiiA UMEeT 08a COCTOAHUA: BIUTIOYEHO U BLIKMICHEHO.
370 CBOIYCTBO NO3BOAAET UCNONL30BATL PpENe ANA KOAWPORAHWA
WHGPOPMALIMM B ABOUYHOM BUAE

PeneitHnaa Mammuna «Mapxk-2», nsroTopsiennan B 1947 rogy,
coaepxana okoxo 13 000 pene. Oanoit u3 Hanbosee copepImeH-
HEBIX pefieffHEIX MaInuH ObLIA MAIOMHA COBETCKOrO KOHCTPYKTO-
pa H. H. Beccoropa — PBM-1. Ona Omna mocTpoesa B 1956
rongy u rnpopatorana noutu 10 AeT, KOHKYPHPY ¢ CYIIECTBOBAB-
IIHMHA yKe B TO Bpemsa OBM. IlockoAsKy pesie — 3T0 MeXaHHYe-
CK0€ YCTPOICTBO, TO €r0 HHEPIMOHHOCTD (3JePIKKA IPH Nepe-
RJllO‘leHHH) AOCTATOYHO BEJHKA, YMTO CHJABHO OIDAHAYIHBAJIO
CKOpPOCTE paboTH Taknx MamuH, Ckopocts PBM-1 cocTaBnana
50 cnoxennit unu 20 ymaokenuit B cekyHay. IlpakTHuecKH 3T0
OBLI Dpeaes CKOPOCTA A MAIOWH 9TOTO THIIA.

Haxgano somoxn 9BM

B nepsoii nonosurae XX sexa GypHO pasPHBaJach PaAROTEX-
HMKa. OCHOBHBIM 5JIEMEHTOM PAANOIPHEMHMKOB B Pagnonepe-
JATUMKOB B TQ BpeMf OBINIM BAEKTPOHHO-BAKYYMHBIE JAMIIBL.
DNeKTPOHHEE JAMIOH CTAJTH TeXHHYeCKoil OCHOBOM AJIA DepBhIX
ANeKTPORHO-BRIYACANTe IHELIX Manma (IBM).

Iepsas OBM — yHUBepcaJlbHAS MANOIMHA HA 2JIEKTPOHHRIX
Jamnoax — Oeina mocrpoena B CIIIA e 1945 rogy.

Ota mammnHEA Baseieaaack ENIAC (pacmmadposeiBaeTes TaK:
JIEKTPOHHEBIH nndporoii mETErpaTOp U BEIYHCANTENE). KomCT-
pykropamu ENIAC 6prmm Mk, Moyunu u k. 9xkepr. Cko-
POCTE CUeTa 3TOH MAIOWHEL IPEBOCXOMIIA CKOPOCTE peaeitHEIX
MANIMH TOT'0 BpeMeHH B TEICAYY Pas.

IlepBriit saexTporHbil KoMubioTep ENTAC mporpaMMmupo-
BaNCA ¢ IOMOIILI0 INTeKePHO-KOMMYTAITHOHHOI'0 cocoba, T. €.
IporpaMMa ¢TPOUIACE [IYTEeM COeAHMHEHHUH MPOBOXHUKAMM OT-
geabHBX G/I0KOB MANIMHBI HA KOMMYTAIMOHHOH jocKe. JTa
CJIO¥HAA W YTOMHATEIbHAA MPOOEAYDA IOATOTOBKH MAIIMHEL K
paboTe Jenana ee HeyA0OHOH B 3K CIOIYATAITHM,
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OCHOBHBIE MAEH, NO KOTOPLIM AONTME roaL!
PA3BUBANACH BHIYUCAUTENABHAA TEXHUKA, Obinn
pa3paboTaHbl KPYNHORLLIMM AMEPUKAHCKUM
MATEMATUKOM

Dxonom don Helimanom

B 1946 roay B :xypHage « Nature» BEI-
mua cTaTha k. don Helimana, I'. Toa-
neraitaa ¥ A. Beprca «IlpeasapuTtens-
HOE PACCMOTpPEHHE JIOFHYeCKOH KOHCT-
PYKIHNA BJIEKTPOHHOTO
BHIYHCIHTEABHOTO YeTpoiicTBas . B aToil
CTaThe OB H3MOAKEeHBl NPUHIUIH YeTpoiicTBa 1 paboTel OBM.
C1aBHBM K3 HAX — DPHEDHD XPIAAMOH B MAMSTH OpOrpaM-
MEI, COIVIACHO KOTOPOMY AAHHBIE ¥ IIPOIPAMMA IIOMEIIAIOTCA B
o0 ImyI0 DaAMATH MAIITHHEIL.

IIpuEDHTHANLEHOE ODIUCAHNE VCTPOHCTEA ¥ PA0OTH KOMITBIO-
Tepa OPHHATO HASHEBATE apXuTexrypo 3IBM. Unen, nsnoxen-
Hble B YIIOMAHYTOH BHIIIE CTATHE, HOJYIUIN HASBAHHNE ¢GPXU-
mexmypa IBM Hx. pon Helitmanas.

B 1949 roay 6nuta nocrpoena nepsasa 3BM ¢ apxuTerTypoii
HeiiMmaga — aarnuiickasa Mamuaa EDSAC, T'ogom mosxe noa-
Buaack aMepuranckad OBM EDVAC, HaspaHHEIe MAIYHHLL Cy-
IIeCTBOBAJAM B ¢ IMHCTBeHHEHX 3K3eMILIapax. Cepmiinoe npors-

BoacTBO 3BM HauanOCh B PASBATHEIX CTpAHAX MupAa B 50-X rogax
XX Bexa.

B naweii ctpade nepean 3BM Guina
cozpana e 1951 ropy. Hassisanacs

oHa M3CM - manas anekTpoHHanA CHeTHAN
mawmHa. Konetpykropom MOCM G
Cepreii Anexceosny JleGopen

Benura ponk axamemmra C. A, JleGe-
ACBA B CO3JAHHN OTEHECTBEHHRIX KOMIBIO-
Tepos, Ilog ero pyroBoacTBoM B 50-X rogax
0L MOCTPOEHBI CEPUIHBIC JIAMIIOBBIE
DBM BOCM-1 (Bonpmiag 3JIeKTpPOHHAA
cueTHan MaumHa), BOCM-2, M-20. B o
BpeM# 9TH MaYIHMHE] OLIJIM OJHMMY U3 IYYITHX B MADE.

B 60-x rogax XX pera C. A. JleGeges pyxoBogua pazpaboT-
Kot monynposoguuroBeix 9BM BICM-3M, BOCM-4, M-220,
M-222. BriaaomuMcsa AOCTHXREHHeM TOro Iepuoja Oplaa ma-
mwuaa BACM-6. D10 nepras oTeye¢TBeHHAA B OZJHA K3 IEPBHIX B
mupe OBM ¢ GrnicTpofeiicrBreM 1 MHWLIHOH OIEPAIMHA B CeKYII-
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ay. llocaeayromme naen 1 paspaborku C. A. JlebGegesa cnocod-
CTBOBANH CO3HAHMIO GoJiee COBEPIIEHHKIX MAITHH CJAeXYIOIIUX
OOKOJeHH.

Her1oipe noxoaenua 9BM

ONeKTPOHHEO- BRIUUCIHTENEHYI) TEXHUKY NIPUHATO ASIHTE Ha
MoKOoMeHNA. CMeHnl TOKOJeHMN yalne Bcero OBITH CBASAHBL CO
cMeHOH oJeMenTHOH Oaser 3BM, ¢ mporpeccoM sieKTpoOHHOI
TeXHAKH. DTO BCErJA MPHBOAMIO K POCTY BEYMCIMTEIBHON
momuocTH 9BM, 1. e. OnicTpoaeiicTBHA K oO0BeMa namaTu. Ho
8TO He eJNHCTBEHHBIH MIPUIHAK CMEHBI IIOKoNeRmit, IIpH Takmx
nepexoiax, KaK IPAaBMIO, NPOMCXOAMIN CYIIeCTBeHHEIe H3Me-
HeHUd B apXuTerType IBM, pacmupanca Kpyr aagad, pemae-
MbIX Ha 9BM, Meranca conocol B3ARMOAEHCTEHA MEKAY ITOJIB30-
BATEJIEM H KOMIOBIOTEDOM.

Ileproe nokonenue IBM — aaxnoevie mawurnvt 50-x zofoe
X X gerca. CrROpOCTE CHETA CAMBIX OBICTPRIX MAIIMH IIEPBOTO IIO-
KoJdeHusa poxogmia go 20 TeicAw omepammii B cekyEAy (9BM
M-20). Ins spofa nporpaMM H JAHHEIX HCIIOAL30BATHCE Hepdo-
JgeaTH 1 nepdoraptel. [IoCKOALKY BEYTPEHHAA MAMATL 3THX
MAITHE OKIJIa HEBEJIHKa (MOIJIa BMECTHTE B celid HeCKOJABKO ThI-
CcAY Yucea H KOMaHA OPOTPAMMEL), TO OHH, I'NIABHRIM ofpasoM,
ACOOJMB30BANNCE JNA HHMCHEPHEX M HAYYHHEIX PACUETOR, HE
CBA3AHHHX ¢ nepepaborroi Gonbmnx 00 LeMOB TAHHEIX.

9710 BNk AOBOABHO TPOMO3OKUE CODPYXKEHHA, CoepXaBwue B cede
THICAYM NIAMN, 2AHUMABILME UHOM A COTHM KBaAPATHBIX METPOS,
NCTREGAABLLIUE SNEKTPOIHEPINIO B COTHU KWAOBATT

17—1303
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IIporpaMMEI AJI8 TAKHX MAIOHH COCTABJISINCE HA ASHIKAX Ma-
IIMHHHX KOMAHZ, 9T0 JOBOJLHO CAKHAL A TPYAOeMEAd padora.
IIporpaMMRApOBAHNE B TE€ EpeMeHRa ObhLI0 AOCTYITHO HEMHOTHM.

B 1949 roay B CIIIA 6511 co3AaH OepBRil DOIYIPOBOFHHKO-
BHI mpubop, 3aMeBAINUN 21eKTPOREYI0 JaMIoy. OH Doxysna
HAZBAHME «TPAH3HCTOP». TpaH3HCTOPEL GHICTPO BHEAPANACE B
PagHOTEeXHUKY.

B 60-x 200ax XX sexa mpanaucmopsi CIaay aresmenmmott
Oasoil das IBM BTOPOTC MOKOICHMA,

BricTpopeiicTBHe GoNbIIMHECTBA MAINHHA JOCTHIVIO AeCATHOB U
COTEH ThICAY onepanuii B cekyaAy. OpeM BHYTpEHHEH TAMATH
BO3POC B COTHH Pa3 o cpagEeHAI0 ¢ JBM meproro noxoieHns.

Mepexop, Ha NONYNPOBOAHWKOBBIE NEMEHTBI yayyLIMA KavecTso 2BM no
BCEM napamMeTpaM: OHW CTaNWU KOMMNaKTHee, HaOeKHEES,
MEHee IHEPIroeMKUMK

Boasmoe pasBHTHE TOXYYAINA YCTPOHCTEA BHEIIEEH (MArHUT-
HOIf) MaMATN: MATHHTHHE GapabaHinl, HAXOOHTENX HA MACHAT-
HBHIX JieHTax. Brarogapsa sToMy nosBrIach BOZMOKHOCTE CO34a-
paTh B OBM mEdOpMALINOBEHO-COPABOYHEIE, HOMCKOBEIE CHCTE-
MEI, IO3BOJIABIINEG JJHMTEJBHO XPAHATh HA MACHATHBIX
HocuTeNnax Gonsmme ofbemu mEGQOpMaADANA.

Bo BpeMeHa BTOPOT0 NOKOJIEHHA AKX TUEHO CTAJIN PA3BABATLCS
SA3EIKH MPOTPAMMHPOBAHMA BBICOKOTI0 YPOBHA. IlepBRIMM H3
Hux Opm POPTPAH, ANTOJI, KOBOJ. CocraBienne Opo-
IpAMMEI DEPECTAN0 BABHCETH OT MOJAENH MANINHBI, CACIATOCH
npoine, MOHATHee, XocTymHee. IIporpaMMmpoBaHue KAK BJe-
MeHT 'PAMOTHOCTH CTAJIC IIAPOKO PACOPOCTPAHATECSA B CHCTEME
BHICHIETO O6pas3oBaHMA.
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IloaBrAWMCE MOHHTODHBIE CHCTEMEI, YIPABRIAIMIAES PEXKHA-
MOM TPAHCAAOWA ¥ MCIOJHEHHEM IpPOrpaMM. B aaanmeiiniem
A3 MOHHMTOPHBIX CHCTEM BLIPOCJH COBPEMEHHLIE OIEDAIAOH-
HEBIe CUCTEMBE.

Tperse nokoaenne IBM cosdasanocy na Hosoll saemenm-
Hoil 0asze — UNMeZPAALHbLX CXeMAX,

C NOMOLLbIO OY8Hb CHROXHOW TEXHONOTMWA CRELMaNCTE
HAYYUNKCb MOHTMPOBATbL HA MANEHLKOM NNacTUHe
13 NOAYNPOBOAHWKOBOIO MATEPKAaNa, NMAOLLAALIO
meHee 1 M2, 0CTATONHO CNOXHBIS 3/1EKTPOHHLIE

CXeMbt. MIX HA3BAWM MHTErPasbHBIMKM CXEMaMM

Ilepsrie maTerpaanHbie cxemul (MC) copepranu B cefe necar-
KH, 38TEM COTHH 3JEMEHTOB {TPAH3HCTOPOE, CONPOTABIEHNA 1
Ap.). Korga cremess HHTerpanyuu { KOJHAYECTEO 3IEMEHTOB) IpH-
fMmsuaack K ThICAYE, KX CTAAM HABLIBATL GOJALIIAMH HHTEr-
pansaEIME cXxemamux — BHC; saTeM noaBUAKCEH cBepxXfoannIne
nHTerpaabHee cxemsl — CBHC.

IBM TpeThero noKoJeHHA HAUAAH IPOA3BOANTLCI BO BTOPOIA
monosmHe 60-X roxop nponutoro peka. Torga aMepHKAHCKAA
¢upma IBM npucTynmia K BRIDYCKY cacTeMel Mamuy IBM-360.
Iro 6sn mamuek Ha HC, HeMBEOr0 IO3AHEE CTANH BEIXYCKATD-
ca mamuakl cepru IBM-370, nmocrpoenunie ua BUC. B Coper-
ckoM Coloze B T0-x rogax XX Bexa HAYUAJCHA BHIITYCK MAINAH ¢e-
pun EC 9BM (Egunas cucrema OBM) no o6pasoy IBM-360/370.

Ilepexon K TpeThEMY IMOKOJECHAIO CBASAH € CYMICCTBeHHLIMU
H3MeHeHHAMHE apxuTeKTyprl JBM. IlosaBuaack BO3ZMOMKHOCTh
BHINIONTHATH OAHOBPEMEHHO HeCKOJbLKO IPOrpaMM HA OFHOH Ma-
muee. Takoit pexmM paloThl HA3LIBACTCA MYJILTHODOTPAM-
MHEIM (MHOFOIIPOFPAMMHBIM) DEsKMMOM.
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CropocTsh paGoTrl HauboNMee MOIHEIX Mogeaeit SBM mocTur-
JIa HeCKOJIbKUX MAJJINOHOE omepanmii B cekyaAY. Ha Mmanimaax
TDEThET0 MOKOJECHNA NOABAJICA HOBLELH THII BHEITHHX 3AIOMH-
HAIOLWIMX YCTPOHCTE — MACHHUTHEIe JUCKH. I(aK M Ha MarHHT-
HBIX JIEHTAX, HA JUCKAX MOYKHO XPAHHTH G0MBITOE KOIHIECTBO
nntdopmanuu. BMecTe ¢ TeM HaKOMUTEIH HA MATHATHBIX JHC-
rKax (HMM) paGoralor ropasao Ouictpee, wem HMJL. Ilupoxo
CTAJIH ACIOAL30BATHCA HOBRIE THNEI YCTPOHCTB BEOJA/ BLIBOJA:
JHCILIEH, TPpadonoCTPOUTENH.

B aTOoT eproj cymecTBEeHHO paciiHpRIAch 00ACTH IpHMe-
meEng O9BM. Crann cosgapaThca 0a3nl JAHHLIX, IIePBEE CHOTE-
MBI HCKYCCTBEHHOIQ MHTEJIEKTa, CHCTEME ARTOMATH3HUDOBAH-
Horo npoeKkTupoBaRud (CAIIP) u ynpasaesus (ACY).

B 70-e rogrt XX Beka MOAYYHIA MOIONHOE PASBATHE JIMHUA
Manbix (MaEK) IBM. CBoeolfpasHEIM H>TANOHOM 346Ch CTANH Ma-
WHHEN aMepAraHcKo# ¢upmrl DEC cepum PDP-11. B Hanieif
CTpaHe Mo aTOMY O6pasiy cosfapajach cepra mamma CM 9BM
(Crerema Mansix 9BM). OEn MeHBINe, AeileBie, HafelKHee
QoNBITHUX MAINHH, MaIIMHEL 3TOrC THIIA XOPOLIC Opucnocobie-
HBI JJIA OeNelf yIpaRIeHUs pasTHYHEIMH TeXHHUYeCKHMH 00beK-
TaAMH: DPOA3BOACTEEHHRIMA YCTAHOEKAME, Ja00paTOPHEIM 06-
OpyAOBaHHEM, TPAHCIOPTHEIMHA cpeacTBamMnA. Ilo sroii npuanHe
MX HASLIBAIOT YOPABIAIINMA MamuHaMi. Bo Bropoii moaosmn-
He T0-x rogop XX Bera mpomnspofcTeo MuEN-DBM npemnicuao
OPOH3BOACTEO GONMBIOINY MAIIHH.

QuepenHOe PeBOMIOOAOHHOE COOBITHE B 2JIEKTPOHHKE IPOH-
aomwro B 1971 roxy, Koraa amepuranckasn ¢upma Intel o6sasu-
J18 0 CO3XARAN MEKPOIIPOLeccopa.

Mwuxponpoueccop — 310 caepxBonbLias uh-
TerpansHan cxema, cnocoBHAA BLINONHATL
$yHKUMKU OCHOBHOTO Gnoka xoMnbioTepa —

npoueccopa

Murponponeccop — »T0 MEHHATIODHLIA «Mo3r», paboraro-
muit oo mporpaMme, IlepBoHAYANBHEO MAKPONPONECCOPH CTAIH
BCTPAMBATL B PABMAYHLIE TEXHHIECKHEe YCTPoiicTea: CTAHKH,
ABTOMOOMJIN, caMojeThl. TakHe MHKPONPOLECCOPLL OCYIECTB-
JITIOT ABTOMATHYECKOE YIpapideHKue paboToil 2TOH TEXHAKH.
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CoeavHns MUKpONpoLeccop

€ YCTPORCTBAMM BROQA/BLIBOAA,
ONepaTUBHGI M BHELLHEA NaMATH,
NOAYSUAM HOBLIA

TAD KOMOBOTEpa: MuxpeIBM

Muxpo3BM orHocarca x IBM
YeTBEPTOre noxoaennd. Cymecreen-
HEIM oTauIHeM MUKpoDBM or cBoux
OPEANIECTBEHHUKOR ABAAIOTCA HX
MaJble rabapuTeL {pasMephl GEITOBO-
ro TEIeBH30PA) H CPABHATENLHASA He-
OIeBH3HA. JTO NEPBEIA THO KOMIILIO-
TepOB, KOTODLIA MOABHJICA B POSHAY-
Hoii mpopaxe.

Camoii nonynapHoi pasHoBuAHOCTLIO 3BM
CeroaHA ABANIKIDTCH NePCOHANBHLIE
KOMIBIOTEDE

Iloapneane denROMeHa IEpPCOHAbL-
HHIX KOMIBITEPOB CBASAHO C UMeHa-
MH ABYX AMEPHKAHCKHMX CHEIAAJIHN-
croB: Crapa xo6Gea m Crusa Bosaa-
ka. B 1976 rogy Ha cBeT DOABMACA MX OepBHIA cepainmii HK
Apple-1, a B 1977 rogy — Apple-2.

CynmiHocTs TOr'0, 4TO TAKOE NepCOHANBHEIN KoMaobsioTep (ITK),
KPATKO MOJKHO COPMYINDOBATE TAK:

IlepconaanBbiit KOMIBIOTEP — 2T0 MUKPOOBM
€ JPY>KeCTBEHHHIM K ITOJb30BATEJNIO AMADATHRIM

H NpOrpaMMHEIM ofecneueHHeM,

B annaparaom koMLtekTe IIK necmons3yerca OpeTHoH rpadu-
JyeckHil AHCILTEHl, MAHHNYAATOPH THAIA ¢MBIIIbY, ¢JPKOHACTHEY,
yachHas KaasuaTypa, yAcOHEIe I NOAB30BATENA KOMIAKTHEIE
JHCKH (MaTHUTHEE 1 onTuueckue). I[IporpaMmHuoe obecneuenue
TIOSBOJIAET YEJOBEKY JErKo o0IMAThC ¢ MAINUHOMH, GEICTPO YCBa-
MBATH OCHOBHBEIE OPHEME paboTeI ¢ Hell, MOIYYaATH OOAL3Y OT
KOMIOLIOTEDA, He Opuberas K nporpaMMupoBanuio. O6niende ge-
aoeeks U IIK MokeT mpuHHMATL GOPMY HIPH ¢ KPACOTHBIMA
KAPTHHKAMM Ha SKpaHe, 3BYKOBLIM CONPOBOKICHAEM.
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HeyauBuTeILHO, YTO MAIIHHLL ¢ TAKHMH CBOMCTBAMU GBICT-
PO DpHOOPLeIH NONYAAPHOCTE, IIPHYEM He TOJAbLKO CPeH CIeIHA-
mrcToB. IIK cTaHOBHTCA TAKOH JKe OPHBEIYHOH GEITOBOM TEXHHA-
Koii, KAk paZHOIPHEMHHK MJIH TeIeBH30p. HX BHIyCKaT
OTPOMHEIMH THpAX{aMH, OPOJAIOT B MATAGHHAX.

C 1980 roga «3axoHOgaTeneM Mon» Ha puHKe [IK cTaHOBHT-
ca amepHKaHcKaa dpupma IBM, Ee roncTpyKTOpaM yZanock co-
AT TAKYIO aPXHTEKTYPY, KOTOpadA cTaaa haK THUSCKH MEXAY-
HAPOAHBIM CTAHZAPTOM Ha npodeccnoHaneHple [TK, Mamiuae:
aroii cepun noxyyuan Hassaaue IBM PC (Personal Computer).

B kor1e 80-x — Hauane 90-x rogos XX Bexa 60abIIYIO NOIY-
JAPHOCTE IpHoGpen MarmuHbl dupMel Apple Corporation map-
KH Macintosh. B CIIIA oHM MIMPOKO HCOOJB3YIOTCHA B CHCTEME
o6pazoBaHuA.

IToasnenne m pacupocrpanerne I[IK nmo ¢csoeMy SHaAUEHHAO
LA ofI0ecTBEHHOrO PAa3BHTHA COMOCTABIMO ¢ IIOABJACHAEM KHH-
roneuatadug. Hmenno IIK chenalsH KOMILIOTEPHYIO I'DAMOT-
HOCTH MACCOBBIM ABJIeHHeM. PasBHTHe 3TOTC THIIS MANIHH BEI-
3BaJI0 MOSBJICHAE NOHATAA <«HHGOPMATUOHHEE TeXHOJOTHH»,
Ge3 KOTOPBIX Yte CTAHOBHTCH HEBOSMOMKHBIM 000MTHCH B 60JIb-
mmHcTBe ofJiacTeil JeATEeIEHOCTH YeJI0BEKA.

Ecmv u dpyeas aunus 6 passumuu 3BM wemeaepmozo noio-
AEHUR. ITO CYNEPROMIBIOTEPEI. MAINMHE 5TOr0 KJIACCa HMEFOT
6BICTPOACICTENE B COTHH MAJUIAOHOB H MHJLIHADABI ONe paIHii
B ceKYHAY. TOJBKO CYNEePKOMIILIOTEPH MOTYT COPABHTLCH € 06-
paCoTroil 6oabmux 06beMOB HEGODMALHH, HAIPHMED CTATH-
CTHYECKMMH AAHHBLIMHA IO OE€PENACH HACEJCHHA, Pe3yIAbTATA-
MH MeTeopoJiorHIecKkux Halmiogennii, duHancoBoi HHopMa-
uuelt. HHoraa ckopocTs ofpafoTKn HHpOpMAIUH HMEeT
pemaloinee 3Hauenne. IIppMepoM MOMKET CAYIKHTh COCTABJE-
HHE TPCTHO3A OOTOIE, MOASJIHPOBAHAE KAHMATHIECKNX A3Me-
HeHHH, MOSBOAAKOINX NPEeACKA3aTh CTHXHiiHOEe §ecTREE (1[Y-
HAMH, TaiihyH, 3eMIeTPICEeHNEe H T. &.).

CynepKOMIBIOTED — 9TO MHOTONPOLECCOPHBIM BBITHCIIN-
TedbHBIH KoMILneKc., BbeicoKoe OLICTPOAeiiCTBEHE AOCTHrACTCA
Grarofapst TOMY, YTC MHOMKECTBO NPOIECCOPOB, €r0 COCTABIAIO-
ImAX, OCYIOECTBIAIOT HAPAJLIENbHYI0 (OLHOBPEMEHHYIO0) o0pa-
0OTKY AaHHRIX,

CynepKOMIBIOTEPH] ABIAIOTCHE AOPOTMMH MANIMHAMM, CTOH-
MOCTB KOTOPBIX MOMCET AOCTHTATE AECATKOE MILULIHOHOB AOJIAPOE.,
IloaroMy Bo3HHKaeT npobieMa AOCTYIIHOCTH TAKMX AOPOTHX BBHI-
YHCIHTENBHEIX pecypcoB. Pemenne 9108 npolsieMbl CBASAHO € €O~
3/laHIeM MHOTOIOJIB30BATENBCKHX CYOEPKOMIILIOTEPHEIX IIEHTPOE.
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B kadecTBe AjABTEPHATHBH CYIEPKOMILIOTEDAM CO3AAIOTCA
TaK HaskIBAGMEIC KJACTEPHBIE cAcTeMbl. KaacTepHas cucre-
Ma — 3TO CeTh U3 MHOXKeCTBa paGounx crannuii Ha Gasze IIK.
Yro6ur pafoune CTAHINA GYHKITMOHHUDORAIA KAK MHOrOIpO-
eCCOPHAA BEMTHCIHTENbHAA CHCTEMA, B TAKOH CeTH HeIoAR3y-
eTcA CoenualbaOe MPOTpaMMHOe obecnieuerne. OKas3aloch, YTo
MOKHO OOCTPOHTE MAOTONPOLECCOPHBIA KOMILIEKC — KJacTep,
KOTOPHIE aums B 2—-3 pasza yerynaeT nmo GHCTpoAeHCcTEBHAIO Cy-
EePKOMOBIOTERY, HO ACINERJIE €I'0 B COTHH Pa3. B KpynHKX poc-
cHCKHX YHUBEPCHTETAX H HAYYHBIX NEHTPAX YCTAHOBISHBLI B
AKTHBHO HCOOJB3VIOTCHA KJIACTEPHBIE CACTEMEI.

IlepcnieKTHRE! MATOTO MOKOJASHHA

IBM naToro mOKoNMeHHA — 3TO MAITHHE! HeaaneKoro 6yay-
ufero. OCHOBHBIM HX KAYECTRBOM NOJKeH HbITh BRICOKHH MHTeII-
NeKTYanbHblil ypoReHL, Mauiuns: nAMOZ0 NOKOACHUA — 3MO
Peanu3oeannbiii ucKyccmeennuviii unmeanexm. B unx Gyaer
BO3MOXd(eH BBOJ C T'0JIOCA, MOJIOCOBOE 00I0eEHe, MAIIIHHHOE «3pe-
HHe», MATIUHHOE «OCABaHHe». MHOroe yie OPpaAKTHYECKH CHe-
JIGHO B 9TOM HAOPABJICHWH.

KopoTko 0 rnaBHOM

Ioasneunio SBM npepmecTBoBAAR cYeTHO-EpHOpPATAOH-
Hule H peNieifHble MAIONHEL,

9BM nepBoro NOKOJEeHAR — JaMIOBbIe MAITHHEE (50-¢ ToALE
XX Bexa).

9BM BTOpOrO NOKONEHHA — MOJMYIPOBCAHAKCREIE MAIITHHEL
(60-e roam XX Bexa).

S9BM TpeTherc MOKOJEHHS — MAUIMHBI HA HHTETpaJLHEIX
cxeMax (BTopas noaosuHa 60-x rogos).

IIepcoHANBHEIE KOMOLIOTEPEI U CYIEPKOMIBITEPH! {MHOTO~
IPOLECCOPHEIE BEIMHCINTENbHEIE KOMILIEKChI) OTHOCATCHA K Ma-
IDHHAM 9eTBePTONO HOKoMeHHA (T0-e roant XX Bexa).

9BM moaToro moKoJaeHNA — MANTHHLI, OCHOBAHHEIE HA HCKYC-
CTBeHHOM HHTEJIJIEKTE,

? Bornipocst u 3adaHust

1. Korpa u KeM GelnA p3olpeTeHEl cUeTHO-IepGOpPANHOEHEIE MAITH-
Hu? Kakne 3agaqn Ha BMX penraaucek?
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2. Yo Taxkoe saexTpoMexaHnyeckoe pene? Korga coagaBanmch pe-
JeiHEIe BHYIACAATENEbHEIe MAmMHB? KaxnM OnicrpoaeficTeneM
oHH obnazxann?

3. Fane n xoraa O66tna mocTpoeHa nepeas 9BM? Kak oHa HashIBRIACE?

4. Kaxosa pons Mxona tor Heiimana B cosgaane IBM?

5. K10 Ol KOHCTPYKTOPOM IEePBLIX OTedecTBeHHLIX DOBM?

6. Ha xaxoii sieMenTHOM Gase CO3ABAINCH MAIEMHE! MEPBOTO MOKO-
neara? Kaxopr! 051 HX OCHOBHBIE XADAKTEPHCTHEHN?

7. Ha Kaxoit sneMeHTHOM 6a3e CO3AABANHCS MAINHHE BTOPOTO HOKO-
nesna? B yeM nx IpeHMyIecTBa 10 CPABHEHHIO ¢ IEPBRIM IOKOJIE-
Hren DBM?

8. Yto Taroe uHTerpadbHaA cxema? Korga 6minA cosgaHbl mepBhIe
DBM Ha HHTerpanbHuX cxeMax? Kax oau Hasrpaxace?

9. Kaxse HOBpE 062CTH NTpUMeHeENA JBM BOZHHKIE C MOABIeHACM
MAIIHH TPeThero MOKoAeHHAT

10. Yro Taxoe Muxpomponeccop? Korga | rae Grin co3saH meperiit
MEKPOOponeccop?

11, Y10 Taxkoe MRKpoIBM 1 mepcoRANLHEIN KOMIEIOTEP?

12. Karxne Tunu ITK san(onee pacmpocTpaAEeHR B MUpe?

13. YTo Taxoe CyNepKOMIObloTep?

14. YTo Taxoe KAacTepHbie cHeTeMs: ITK?

15. B yen 0cobeEHOCTD KOMIOBIOTEPOB IATOTO NOKOMCHUA T

Uctopuna
§ 47 | nporpaMmmHOro
obecneueHna n UKT

OcHnosenvie memws napazpada:
m CIPYKMYPG RPOZPAMMHOZ0 O0ECTICYeHUR,
8 UCTIOPUR CUCTEeM RPOZDOMMUPOGAHUR,;
8 ucmopua cucmemuozo 110;
s ucmopus npuxaadnozo 110;
w HET v ux npunoxenus,

Bur ymxe xXopomio 3HaeTe, YTO BO3MOMKHOCTH COBPEeMEHHRIX
HHEPOPMADIOHHELIX TEXHOJOTHA OOpeAeasIOTea He TOJBRO TeX-
HAYECKAMH XaAPAKTEPHCTHEEMH KOMOBIOTEPOR, HO 1 COCTABOM
HX BPOorpaMMHOro obecriewenus (I10).

CrpyxTYpa NporpaMMRore obecneuenna

Crpyrrypa IIO coBpeMeHHHX ITePCOHANSHEIX KOMIILIOTEPOB
cXeMaTHYecKn Haobpaskena ga pac. 7.1.
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[IporpammEce ofecnedenne KOMIBIOTEDA
Cucremnoe 10 Mlpaxnapsoe 110 Crerensl
| P | OpeTPAMMHPOBARRS
OnepanucHEHe Obmero CrnenuansHOrO TpeaRcAaTOPH
CHCTEeMbI HAjHavYeHHA HASHATEHHA | ¢ ALIKOB HPOTDAM-
] | MHPOBAHNA
Cepex fTsRcm‘sue " ) H )
-] CpaMM anaTeNLCRTe
we - rpadrEecK e CHCTEMEN Ma- BaGnuorexn
PERAKTOPS; remarewecRme | [ STORAAPTHER
rabrraREe TAKETH; nporpal;ln:ﬁ
OpPOHecCOPR; obyqanmue 1 Mony.
HacTOJLHBE TPOrpaMMbl;
C¥B/; naxerst | | CAITP; CeparcENe
mpesenranuit; | | 6yxramrepoxme| | | DPOrpeMM: BBOa,
CETEBHEIE KJHMEH- | | mpOrpaAMMEL... PejaKTHpPOBAHHA,
\THl, UIPH... L . OTIANKH

Puc. 7.1. CrpyKTypa NPOrpaMMHOrO ofecieueHHA KOMIOBIOTEPA

Huenmo Gmarogaps TakoMy pasHoo6pasHio OporpaMMHBIX
CPeACTB OIePCOHANLHKIN KOMOLIOTEP OKA3LIBAETCH HOJE3HBIM H
MKONBHAKY, U Y4eHOMY, B aoMoxodsfiike, [Ipeacrasnenne of
HEKT — uEGOpMAIMOHHO-KOMMYHHKATUOHHBIX TeXHOJOTH-
AX — CBA3AHO C ITAPOKHM PACIIPOCTPAHEHHEM BCETO 3TOr0 MHO-
¥ eCTBA OPOTPAMMHELIX HPOAYKTOB.

JTo3HAKOMMMCSH C HCTOpHeil BOIJHMKHOBEHHS M PABBHUTHA
oporpaMmmuoro obecnevenusa IBM. IToaenenne KaMACTO HOBOTO
THIIA IIPOTPAMM CBASAHO € IIOABJIEHHEM HOBLIX obaacTedi mpuio-
eHHA KOMOLIOTEPOB, ¢ PACIIAPEHAEeM KpPYTa HoJIL30BaTenei.

Heropua cHcTeM NPOrpAMMEBDOBAHHMS

IlepBuie 9BM 6RLIH JOCTYOHH MCKJIIYATEILHO IDOTPAM-
mucram. [ToaToMy HeTOpHYecKH epBHM THROM JTIO cTaan cuc-
TeMEl OPOTPAMMHPOBAHHEA,

Ha mammBeax nepeoro NoKoJIeHHA A3LIKOE IPOTPAMMHDPOBAHAA
(B coBpemMeHHOM TTOHMMAHHI) He cyniecTsopano, IIporpaMmMucTa
paloTaNIH Ha ASHKE MAMUHALIX KOAOE, TTO OBLIO BECHMA CJIOMKHO,
OBM 1nepBoro H BTOPOTO TMOKOJMeHHH GBLIN NPUCTIOCO0IeHEl, Ipe-
e BCero, JUIA BEINOJHEHAS MATEMATHIECKHX paAcIeToB. A B Ta-
KHX pPacueTax JacTO IPHXOAUTCA BHUUCIATH MATEMATAYIECKHE
dyEKORH: KBaIpATHEIe KODHH, CHHYCH], JorapudMer u op. g
BBIYACACHHA 9THX QYHKIU IPOrpaMMECTEI CO3JARANHN CTAHAAD-
THEIE IPOTPAMMABI, K KOTOPBIM IIPCASBOTIIH o0pameHnd i3 CBORX
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pacgeTHEX TporpamM. CTAHAADTHEIE NPOrPAMME] XPAHILIACE BCE
BMecTe Ha BHeIOHeM HocHTee (TorAa 3To IpeHMYyIIeCTBe HHO Bhum
MATHUTHLIE JeHTH). Takoe XpaHIWMOIEe HASHIBANOCH BHOIMOTE-
KOM CTaHAAPTHHIX IporpaMMm. BHOIROTEKH CTAHTZAPTHBIX HPO-
rpamm (BCII) — uepseiii Bua mporpaMmHuoro cbecniererng JBM.

3atem B BCII cTai BKJIOYATE CTAHAAPTHEIE IPOTPAMMEBI pe-
IMeHNS THIIOBBIX MATEMATHIECKHX 3aJa4: BEIMHCAeHMA KOpHeil
YPaABHeHHI, PEIeHHSA CUCTEeM JIHHCHHMX ypasEeHANA B op. ITo-
CKOJIBKY BCe 9TH IPOTPAMME HOCHJIM MATEMATHUYECKMI xapak-
1€p, TO B TOT OEPHOJ YALlle YOOTPeOIANCH TEPMWH « MATEMATHYe-
ckxoe obecnegenne IBM» . Bn6imoTeKH CTAHIAPTHLIX OPOTPaMM
HCIOJIL3YITCA ¥ B COBPEMEHHBIX CHCTEMAX NPOrPAMMAPOBAHAA
(em. puc. 7.1).

B snoxy BToporo nokojepusa OBM pacnpocTpaHAIOTCA A3H-
KA OPOTrPAMMAPOBAHAA BHICOKOTO yposHA (AIIBY). 06 srom
e roBOpIIOCH B npeariaymem naparpadge. AIIBY caexamm
IPOTPAMMMPOBAHHE AOCTYIHHIM HE TOJBKO MJIA IpodeccHo-
HAABHEIX IPOTPaMMHCTOR., IIporpaMMHPOBATL CTAIH MHOTHE
Hay4YHEBe pA0OTHHKY, HHeHEDK, CTYACHTH DASIHUYHEIX CIISITH-
ANBHOCTEH M Jaje INKOJBHAKH, NPOXOAANIHE COENHANBHYIO
DOATOTOBKY IIO IIPOrPAMMEPOBAHUIO,

B nmporpaMmBoe oGecnieueane 9BM BKAOUAIOTCA TPARCIAITO-
parc AIIBY, Iloapo6uee 0 A3BIKAX IPOrPAMMHEPOBGHNS M TPAHC-
JATOpAX YHTaliTe B pasgene 6.3 maTepuana ANA KOIOJHNTE/Mb-
Horo ofyuenuda. IloHATHEe CACTEeMEI HPOrPAMMHDPOBAHHA B CO-
BpEMEHHOM BHJAE€ BOSHHKJI0O B NEPHOA TPETHETO IOKOJEHHA
9BM, xoraa nporpaMMHCTHI AA8 PaspafoTKH DpOTpaMM CTAJIH
OOJb30BATBCA TePMHHAJNBHEIM BBOJOM (KIaBRATYPOI H AUCILIE-
em). B cocTaB cACTEM IPOTPAMMNPOBAHNA OBLIN BKIIIOTEHEL TEK-
CTOBEIE PEAAKTOPEI 315 BROAA U DEfaKTHPOBAHNSA NIPOrPAMME H
OTHANIHKH, IOZBOJAOIIE MIPOrPAMMHCTY HCIPABAATL 01IOA0-
KU B OIpOrpaMMe B HHTEPAKTHBHOM PellHME.

Hcropnsa cacremuoro IO

Onepammonnsie cucremur (OC), Ilepsrie Bepcnu OC moaen-
JACEH elle Ha IBM BTOpOro MOKOJMEHWS, HO MACCOBOE PACIpO-
CcTpaHeH’e CHEePAMWOHHBIE CHCTEMHE NOJAYYAIT, HATHHANA C Ma-
IIMH TPETEETD NOKOJeHUA.

OcrOBHaA 1pofieMs, KOTOPYID pemandw paspaboTaumrm
0OC, — possimenne agipekTHBHOCTA PaboTH KoMObIOTepa. Ha
nepBrix DBM nDponeccop — GCHOBHOE BRIUMCIHTENLHOE YCTPOLi-
CTBO — HepeIKo oJbloeé MIPOCTAHUEBAN, YeM paGoTan BO EpeMdA
BBINOJTHEHH A TPerpaMMul. Tarkoe NPOHCKOANIIO, €C/IH BEIIIONHA-
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eMasd IporpaMMa JacTo 00pamasack K BHEIIHHM VeTpoilicTBam:
BBOAA, BHIECASA, BHemIHell naMaTu. leso B TOM, YTO 9TH YCTPOii-
cTBa pafoTaloT B THICAYM Pas MefJeHHee IIPOIeccopa.

OnepanyoHHAA CHCTeMA DO3BOAAET PEAJH30BATHE MHOIOODO-
TPAMMHBEIL peyXHM padoTH KOMOLIOTEPA, OIPHA KOTOPOM B COCTOA-
HAH BbLIIIOJHEHHS HAXOAATCA ONHOBPEMEHHO HECKOJBKO IIPO-
rpamu. Koraa ogHa mporpaMMa o6pamaeTcsa K BHEOIHEMY YCTPOii-
CTBY, IPOLECcOp MpephiBaeT paboTy ¢ Heii (BHemIHee YCTPOMACTBO
npopomEaer paboty 6es YIaCTHA DpPONECCOpA) B MepeXOXuT K 06-
pafoTKe ADYTOH OpPOrPAMMEL. 3aTEM IPOIECCOP MOMKET IPEPBATH
paGoTy co pTOpOil mporpaMmoiil H MPOJOIKHKTE BHIIOJHEHHUE Tep-
Boii. TaxmaM oOpazoM, HECKOJNBKO IPOTPAMM «BLICTPAHBAETCA B
odepefbs K Oponeccopy, a OC ynpariader o6CIy:XHABAHAEM 3TOR
ouepean, Touno Tax sme OC ynpasnger ofcry;xaBanneM OI€pPey K
BHEIOHHUM YCTPOiicTBAM, HAIPpHMED K IPHHTEPY. ¥ mpasiasaior OC u
ouepearic K cpeacteaM IIO: TpaHcasTopaM, 6UOIHOTEKAM, TPO-
KJIAZHBEIM OPOTPAMMAM W Ip. Ynpasaenue pecypcami IBM —
amo nepaan PYHKUUR ONePAYUOHHBLY CUCMEM.

C noABACHNEM CHCTEM KOJIEKTHBHOTO Mobsopanua DBM ome-
PAIIMOHHEE CHCTEMBI CTAIH HOOANEPHKHBATEH MHOIOIIOJIL30OBATENh-
ckuii pexcuM paborni, B Takux cuctemax ¢ onuoit 9BM  oaHOBpe-
MeHHO pafoTaT MHOMKECTRO JIIOAeH yepes TepMUHAIBHEIE YCTPOI-
CTBA: KIABMATYDY ¥ aucivieii, OC ofecnexuaaem pexcum duanoza
¢ NOALIOSAMERAMU — UHMEPAKMUBHLIL pexcunm obuterus. Ilpu
STOM Y KaSKIOT'0 HOJIE30BATE A (IPOTPaMMICTA) CORIAETCH BIIeuaT-
JIeHUe, 4TO OH paforaeT ¢ KOMIBIOTEPOM O[MH HA OfUH,

Eme oxnoii Baxxao# dyarmureii OC crana opranusanma pado-
TEl ¢ aitnamna. Ha 9BM Tperhero noxkoJeHnA DOABHIHCE MAaT-
HHUTHBIE JUCKH, HA KOTOPEX HHbOpMaNUa XpAHKTCH B daiimo-
Boit hopme. Pailinosas cucmema — amo komnoneum OC, pabo-
majpowii ¢ aitraru.

OnepamnoHukle cHcTeMbl coBpeMeBHRIX ITK Take BBINOJ-
HAIOT Bee 3TH yHKIEH., OcoGeHHOCTEHI0, OTAMYAOIIe HX OT
nepBrix OC, ABAfAeTCA APy KECTBeHHBIH rpadbHIecKuii WATEP-
teiic. A B HOCHEeANEE BpeMA — IMOAAEPA KA CETEBOTO PeKHMa pa-
H0THI KAK B JOKAABHBIX, TAK U B ITODAIBHEIX CeTAX.

Cepsacasie nporpammer. 2ToTr TN I10 BO3EAK B pasBABaEeT-
cd B 5IOXY IEPCOHANBHEIX KOMIbIOTEepoE. CI0oaa BXOAAT PA3HO-
00pasHEle YTHIINTEH, AHTHBAPYCHEIE IPOTPaMMB]l, IPOrPAMMBI-
ApDXHBATOPLI.

¥THauTa — 5TO HeGOJNbBIOAA OPOTPAMMA, BBEINOJHAIOOIAH
AelicTBUA, HAUPABTeHHEe HA yAyUIleHue pafoThH KOMIbLIOTEPA.
Hanpumep, OporpaMMa BOCCTAHOBJAEHHA OIIMO0YHO yZAaseH-
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HEIX (QailaoB, nporpamMMa 00CAY;KRIBAHUA IKECTHKOTO JUCKA: Je-
YyeHHdA, AepparMeRTalMI H T, A,

KOMILIOTEpPHLEIM BHPYCOM SBISIeTCHA OpOTpaMMa, cOocofHaR
BHEAPATHCA B APYTAE NporpaMMel. IIporpaMMEI-BHPYCEI BRIIIOJ -
HAKT HeXelaTeJRHEe, U Aake olacHRIe AeiicTBAA AJMA paboThL
KOMIOLIOTEPA: paspylaloT (haAJIOBEIE CTPYKTYPHI, €3aCOPAIOT»
AUCKH, ¥ AAYKE BRIBOJAT H3 CTPOA YCTPOHCTBa KoOMIIBIOTepa. Jaa
BAIMATEE OT BHPYCOR HCIOAL3YIOTCA CICIHATASHPORAHHLIE 2HTH-
BHpycHEIe mporpammvset {(aETHBNPYc Kacnepekoro AVP, Norton
Antivirnsu T, a.).

IloTpebrOCTS B DPOrPAMMAX-APXHBATOPAX IIePBOHAYANEHO
Bo3EHKAnA B 80-90-x rogax XX Bera B ¢BA3H ¢ HeGOMBEOIHMA
AHPOPMAITHOHHEIMH 0(/beMaMH YCTPOHCTB BHCINHEH NAMATH —
MArHUTHBEIX AuckoB. IIporpamMa-apxmpatop (WinRaR, Zip-
Magic n ap.) mossosAeT CORPATHTL 00BeM Qaiila B HECKOJLKO
pas 6e3 noTepu coaepxamieiica B HeM nHbopmanuu, B nocnepn-
Hee BpeMsi Gojkinoe sHaUeHHUe Npuobpeio HCIolb30OBaHEE Ap-
XHWBHDOBAHHHX (hali/IOB B CETEBLIX TEXHOJOTHAX: SJEKTPOHHOMI
noure, daitnopeix apxusax — FTP-cay:xbe UHTepHera.

Heropus npaxaaxaore ITO

HNmesHo 6narogapsa aromy oy 110 mepcoHANBRERE KOMITBIO-
Tephl DOIYYIIH ITAPOKOE PACIPOCTpaHeHHE B GOJMBIMHCTRE 06-
JacTel AeATeALHOCTH YeIOBEKa: MeAHIIHHe, PKOHOMUKe, cbpa-
30BAHHH, JeJTONPONIBOACTEE, TOPrOBJE U faMe B GRITY.

CaMBIM MACCOBEIM CIOPOCOM CPEAH NPAKJAATHBIX IPOTPDAMM
IOJB3YKITCH, KOHETHO, TEKCTOBBIC PETAKTODH 1 TEeKCTOBEIE HPO-
meccoprr (HanpuMep, Microsoft Word). Yminu B npomuioe myumy-
UMe MAIDHHKH, [lepCoOHANLHEIN KOMILIOTED, OCHAINEHHEIN TeK-
CTOBRIM PEARKTOPOM, U IPHHTED CTANH OCHOBHBIMH MHCTPYMEHTA-
MM U1l CO3AAHHA JII0OBIX TEKCTOBRIX JOKYMEHTOB.

B 1979 roay Geia cO3AaH IeDBHl TROJIAIALIH OPOTEccop —
saexkTpoERaa Tabamma VisiCale, craBmaa camoii monynapHoit
OporpaMMOi B cpefe NpeANpHHHMATENeH, MeHeaKepoB 1 Oyx-
raarepos. Upes anexTponnoii Tabaune npuaagiesxaia JaHuery
Bpuxaunpy — erynenTty FapBapackoid mKoasl 6usHeca. Haunaas
¢ 80-x rogoB IPONLAOro BeKA TAOJHYHBIE MPOIIECCOPH BXOAAT B
YHCII0 JHAHPYIOIAX KATErOPHIA IPOrPAMMHEOTC ObecieueHRA.

B koHne 70-x — Hauame 80-x rogop XX Bexa moapuiance nep-
BBI¢ KOMMEpPYECKHe CHCTeMbI ynpaBieHns 06azaMu ZABAEBIX
(C¥B) — uporpaMMHOe ofecmeueHHe, KOTOPoe MHO3BOJNAET
OOJB30BATENIAM CO3AABATE H OOCAYIKHBATL KOMIBIOTEPHYIO
fasy IAHHLIX, 4 TAKKE YIPABJIATL JOCTYIOM K Heil. B sasucaMo-
CTH OT 00J1aCTH OPUMEHEeHAA PA3IHIAIOT:



§ 47, Uctopua nporpammmoro obecnevenna n UKT 269

¢ HactoasEBle C¥B]Il (Access, FoxPro, Paradox u T. A.),
IpegHAZHAYCHHBIE JINA paGoThl ¢ HeOONBIIAMH 6azaMH
JAHHHIX, XPAHSITUMHCA Ha TOKAIBHEIX NHcKax [TK umu B
HeBOMLUINX JIOKANBHBIX COTAX;

¢ CVB] cepseproro Tuma (Oracle, SQL Server, Informix 1
T. I.), OPHEHTHPOBAHHEE Ha pafoTy ¢ GonpoIumMy HasaMu
BAHHHIX, DACIOJOSKEHHBIMH HA KOMIOBIOTEPaX-CepBepax.

B macTrosmee BpeMA Bce uamme NMPHXOAHTCS 00pabaThIBATL
nadQopMAnHIO (BMAECO, 3BYK, AHHMAIIHIO}, KOTOPYIO HeBO3MOMK-
HO XpaHHTH B TPaAHTHOHBREIX 6a3ax fanHeX. Jasmine Apnsgerca
oeppoii B Mmupe CYB]l, opueBTHpOBaHHOA Ha pazpaborky 0as
IAHHHX, XPAaHAIINX MYJILTHMe AUHAYK) nEGOPMALIHIO.

SaexTpoBHLLH othAEC — B TIOCNIeHEee BpeMA YACTO HCOONB3Ye-
Moe noHsiTHe. OGRIYHO NOZ 3THM IIOHAMAIOT TaKo#l MeTon Bene-
HHUA JeJIONPOH3BOACTES, IPH KOTOPOM BCH IMPEYJINPYIOLIVIO
aEGOpManmic 00pabaTHIBAIOT 3NEKTPOHHBIM cmoocofoM ¢ Imo-
MOMILIO OHPEJENCHHBIX TeXHHISCKHX CPeACTB M ONPOrPAMMHOID
ofecrreveHrda. TAKAM IDporpaMMHBEM ofecmeueHHEM ABIAIOTCH
MHTerPHPOBAHABIS HAKETEI, BKIIOTAIIGHE HAGOD OpuioyeHnii,
KayKz0e H3 KOTOPHX OPHEHTHPOBAHO Ha BLIIOHEHHE OIPe/e/IesH-
HBIX GYyHKIHIA, CO3JaHIe ROKYMEHTOB ONIPeAeIeHHOTO TAIIA (TeK-
CTOBHIX AOKYMEHTOB, 2AeKTPOHAEIX Ta(ani u T. A.). B mponecce
PaboThI MOKeT DPORCXOAuTE 00Men nHbopManeil MexxaY AOKY-
MEHTAMMW, MOT'YT CO3JIABATLCS COCTABHEIE JOKYMEHTH, BKJIIOUAI0-
mue B cela 00HeKTH PABHEIX THIOB (TEKCT, PUCYHKH, IeKTPO-
HHEe Tafminer}.

Ilupoko HCIONBEYEMEIM CETONHA MHTETPHMPOBAHHEIM IIaKe-
TOM #Baserca obucuag cmcrema Microsoft Office, 6azoBrIMn
KOMIICHEHTAMM KOTOPO# MPHHATO CYNTATH TEKCTOBLIA PeAAaKTOD
Microsoft Word m Tabawunsiit nponeccop Microsoft Excel. B co-
cTaB maxeTa Taxae sxyoaeEn CY B Microsoft Access, cucrema
noaroroBKn npeserTanmit Microsoft PowerPoint m meroToprie
ApyTHe nporpaMMmul. Bee Gonpimell monyJapHOCTREI B yYeOHBEIX
3aBeIeHNAX ITOJAB3YIOTCA TPOrpaMMEl, BXOAAITHE B CBODOIHO Pac-
npectpauaemuil naxker OpenOffice.org. BaxaniM ero aocTrons-
CTBOM ABIAETCHA OTCYTCTEHE JHOEH3UOHHOMH ILIATH 38 UCTIOIB30-
pagme. Ilaxer BRIO9YAET B cefa TeKkcTORRIH mpomeccop Writer,
TabnmdHLIi npooeccop Cale, cueTeMy MOATOTOBKM IIPe3eHTALHA
Impress, CYB]l peasaouorHOoro Tuna Base. CymecTByKT BepcHH
OpenOffice.org, patoratmnme B cpegax OC Windows u OC Linux.

B 90-e roasl XX BerA IIOABASETCA TEPMHH MYJbTHMCIRA:
B AONOJIHEHHe K TPAZHIIHOHHLIM TEKCTY H rpaduke mossniaci
BO3MOKHOCTE paGoTATE ¢ TAKMMH BUAAMHE HHPOPMALMN, KAK BHA-
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Jeo M 3BYK. A XpapeHHMs MyasTAMeana dainop Tpebyiorca
goxsmme oo peMel BHemnHeil namaru ITK, ana o6paGorkn — Gon-
1O01e IpOoOecCOpHLIe MOITHOCTH, Co3gaAne 00BeMEOr0 peaAIACTA -
geckoro AsciparkeHna ofeclmeunBaeTcd COBPEMEHHBIMM BMIEO-
KapraMmu, obpaboTra 3ByKa — 3BYKRoOBOI Kaproil. Iloasasiorca
OporpaMMEI PEAAKTHPOBAHKMSA M MOHTAKA 3BYKA H BUACO, Opex-
HasHAYEHHLIE Aad NpodecCHoOHANOB B 00JIACTH MYSBLIKH M BUAEO.
Hapaay ¢ 3TUM CO3RAIOTCA IPOrPpAMMBI-HPONTDHBATEAH MYy./Ib-
TuMenua (raiinos (Windows Media Player, Real Media Player n
Ip.), OpPMEATAPOBAHABIC HA ITHPOKHH KPYr NONLIoBaTeNel.

B 1991 roay cotpyamnk JHeHeBperkoH aabopaTopHH OpaKTH-
gecroii pusukH TuMm Bepuepc-JIn paspabaTeiBaeT CHCTEMY T'M-
NepTEeKCTOBLIX CTPaHHMO MHTepHeTa, HOJYYHBIOVIO HA3BAHHE
World Wide Web (WWW) — BeemupHas nayTuHa. Cosnanue
coferBennoit Web-cTparuns u onyOJAHKOBaHUE ee B CETH HOA
CHJIy MHOTHM TOJB3OBATEJIAM OJaromapda COenAaJIbHEIM Hpo-
rpaMmam-roBcTpykTopaM Web-crpanun. Haubonee monynap-
HBIM cerogHa apaawTea Microsoft FrontPage, Bxozammii B co-
cTaB maxera Microsoft Office, u Macromedia DreamWeaver.
ITHMH DporpaMMaMH IOJAL3YIOTCHA HE TOABKO JWGHTEAN, HO U
mpodeccuorantl Web-guzaitna. B OC Linux mooynapua mpo-
rpamma OpenOffice.org Write/Web.

Npuxaagaoce HO cnexmansaoro Bassavennd. JaHALIT THI
OpPOrpaMMHOIC ofecneueHHs cJyKUT BHGQODMATHSAIHH pa3-
JHYIEHX OpodecCHOHANBHBIX O0NacTeHd AeATEeARHOCTH JIOHeil.
TpyaHo 1aTh HcUepPIRBAIONIAH 0030p A1a 3To# obnacTn. Ceiivac
NpAKTHIeCKH B JN060H mpodeccuu, cBAsanHOH ¢ ofpaloTkoi
HHPOpDMANAH, CYHIECTBYeT CBoe crenmajumsuposannHoe II0,
CBOHM CpeAcTBa HHPOPMAOHOHHBLIX TeXHOJMOTHH.

HedopManREoHHAS TeXHOJOTHA — COBOKYIIHOCTD
MAaCCOBBIX cOocof0B M MPHEeMOB HAKOILICHAA,
nepefatn i oOpaboTku nHPOpMAITHH

¢ HCIIONB30OBAHHEM COBpEMEHHEBIX TEXHHYECCKHX
H OporpaMMHBIX CPeACTB.

HET B BX OpHIoKenns

B nocneasee BpeMa B ynorpediieHHe BoOIe] TepMUH medop-
MalHOHBO-EOMMyRHRagronRnre rexaogorun — HKT. Pacemor-
pAM JHIIE HEKOTOpPhIe IPMMepH OpodecCHOHANBHOTG MCIONb-
sopamma HKT.

TexXHOJOTHH NOATOTORKH AOKYMEHTOB. JI100as genopad ce-
pa CBAZAHA ¢ NOATOTOBKOM pasmMyHOl TOKYMEHTAIHM: OTYeT-



§ 47 VicTopin nporpammporo obecneuexia w MKT 271

Holi, HAY4YHOH, CnpPaBOYHOH, CONPOBOMHTENBHON, huHAHCOBO
H T. A. Cerogaa MOAroTOBKA AOKYMEHTS JI60H CI0MHOCTA He-
MBIC/INMA €3 IpUMeHeHNA KOMOBIOTEPA.

Jdng MOATOTOBKH TeKCTOBBIX AOKYMEHTOB HCIIOJEIYIOTCA
TeKCTOREIE IPONECCOPHI, KCTOPEIE IPOINAN OYVTh PA3SBUTHA OT
opocTefiNX PpeAaKTOpoB, He NAIOIAX BOSMOMKHOCTL AaXCE
¢$hopMAaTHPOBATE TEKCT, AC TEKCTOBHNX HPORECCOPOB, IO3ROJIA-
IOIIAX CO3AABATL SOKYMEHTEL, BKAKYAIOMNE B cefsd He TOJILKO
TEeKCT, HO H TAOMHAOL, pHCYHEH . HudopManHoHHLIE TeXHOJIO-
rAu, CBA3aHHEE C CO3AAaHHEeM TeKCTOBLIX JOKYMEHTOR, OINpPO-
KO HCHOAL3YKTCA B NoamrpadmnIecKod OpOMBIILICHHOCTH.
TamM DONYINIH pacOpOCTPAHEHNE H3AaTEJISCKHe CRCTEMBI (Ha-
opmamep, Page Maker), noseoagoniae co3fAaBaTh MAKeTHl Ie-
YATHHX H3AaHKH (raser, JKYPHAJOB, KHAT).

Boasmyo poab B ABTOMATHIANMH OOATOTOBKA (PHHAHCOBEIX
AOKYMEHTOB CBICPAJIN SNeKTPOHHHeE Tafaunel. C 3MeKTPOHHEL-
MH TA0IHIAME paGoTAIOT OPOrPAMMEL — Ta0AHUHEIE HPOLecco-
pir. Ilpnmep Takoii nporpammel — Microsoft Excel.

B nacroamee Bpemsa B huHARCOBOH chepe Bee BoabINe HCIOMB-
3yw0Tea Syxraarepckue cueremsl (1C-6yxranrepua ® ap.). Hx
IDHPOKOE IpAMeHeHHe 00BACHAETCA TEM, YT ¢ IIOMONTLIO TAKOH
CHCTEMHB MOJKHO He TOJLKO OPON3BECTH (PHHAHCOBEIE PaCHeTH,
HO H ODOJYIUTE GYMa)KHREIE B 3JeKTPOHHEE KOIIHHY TAKHUX AOKY-
MEHTOB, KaK (uHaHCOBLI oT4eT, pacueTr 3apabGoTHOM ILIATEI K
np. 371eKTPOEHEIE KOIWA MOTCYT OHITH OTIIPABJEHE! ¢ IOMOIIBLI
CeTEBHX TEXHOJIOTHH B OPOREPAIOMYIO OPraHH3ALHI0, HAIPDH-
Mep B HAJIOTOBYI) HHCIIEKIIHI).

JJ DOATOTOBKH HAYIHBIX JOKYMEHTOB, CONEPIKANIMX MATE-
MATHYEeCKHNE PACYETHI, HCIIOALIYIOTCH MATOMATHICCKAE HAKETHI
mporpamy (MathCAD, Maple u np.). CoBpemenHLIe MaTeMaTH-
JeCKHe NMAKEeThI IO3BOJAIOT CO3NABATE JOKYMEHTEI, COBMEIIAI0-
OIde TEKCT ¢ MATEMATHUYECKHMH PacyeTaMM H yepTexkamu, C mo-
MOIBIO TAKOTO JOKYMEHRTA MOYKHO IIONYIUTE Pe3yJIbTATEI pacue-
TOB A7A PA3HEIX MCXOAHHIX AAHHBEIX, H3MEHAA HX HeIocpea-
CTBeHHO B TEKCTe AOKYMEHTA. BOJIBINHHCTBO MATEMATHUCCKHUX
CHCTEM, HCIIOJMbL3YEMBIX CeToAHA, OBLIO COZHAHO €IIe B CEPeAHHe
80-x rogoB OpoOIAOro CTOALTUA, T. £, BMECTE ¢ NOABJeHHEM Iep-
COHAJILHLIX KOMIBIOTEPOE. HOBLIE BEPCHH 3THX CHCTEM BRJIIOTA-
10T B cefdA HOBEIE BO3MOXKHOCTH, HAIIPUMED HCIICOIL30BAHNE CETe-
BBEIX TEXHOJOTHIH: OPraHHMSalUK JOCTYNA K pecypcaM CceTH
HaTepreT BO BpeMa paboThL B cpefie MATEMATHIECKOTO IAKETA.

HET B ynpasierRrH npegnpaaTaeMm. S¢dexTnBHOCTE pato-
TEI KOMOAHHH (OPOHM3BOACTBEHHOI, TOprosoil, PmHEAHCOBOL H
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Op.) BABHECHT OT TOTO, KAK OPraHM30BAHHE XpaHeHHe, chop, 06-
men, obpaborka m samura mrdopManmu. ua pemeHHs STHX
npobaeM yixe Gonee IBAAIATH JeT HASAN CTAJAH BHeADATHCH AB-
TOMATHIAPOBARABIE CHCTeME ynpapiaenns (ACY).

B pacTosmee BpeMA B 9Tol 0014CTH NPOoU20maH GoapIne nne-
pemern. Knacemaeckan ACY srmogaer B cefa cucremy cGopa
uadopManan, 6a3y AAHHEX, cACTEeMY 00pafoTKA 1 AHATHSA HH-
dopMalAn, CACTEMY QPOPMHAPOBAHKMA BRIXOAHOHE HHGDOPMAIIMI.
Bnok 00pafoTKH H AHANH3A KEGODMAIMHE ABIAETCHA HEHTPALh-
HEIM. Ero pa6ora OCHOBAHA HA SKOHOMHUKO-MATeMATHUECKOM
MOJeNH OpeAnpHATHA. OH pemaeT 3aflau¥ OIPOTHOIUPOBAHHA
JAeATEJIPHOCTH KOMIOAHAH HA OCHOBe (GHHAHCOBO-OyXraarep-
CKHX pACYEeTOB, PEarApOBAHMA HA HEOpPeABHIASEHEIE CHTYa-
OHHA, T. €. OKASHIRAET IOMONIHF B OPAHATHA YIOpaBJIeHUYECKHX
pemeHuit,

Kax opasuno, ACY pafomarom na 6asze roKaAbHOIL cemu
npednpusmus, 4T0 00LCIIEYABACT OIEPATHEHOCTL U THOKOCTE B
OpHEATER pemenunii. C paspaTHeM rnobanbHEIX ceTeil moaBnm-
Jachk KOMMYHRHKAUMOHHAA TexHodorus Iniranet, xoropyo Ha-
3HIBAIOT KOPOOPATHBHOI nmayTmHoH. Intranet ofecneunmsaer mH-
tdopmanEoHEACE BAMMOIEHCTBHE MeJKIY OTACNBARIMHA COTPYXHK-
KAMH ¥ NoApas3aeNleHHAMH KOMIAHAHN, & TAKIKE €€ OTAAIeHHEIMH
BHEIIHUMM NaprHepamMi. Intranet noMoraer noaaepskHBATE OIe-
PATHBHYIO CBASEH LEHTPANLHOrO O4HCH ¢ KOMMEPISCKHMH IIpeA-
CTABHTEIBCTBAMH KOMIAHHHM, KOTOPbIE OOBITHO PACIIOJATAIOTCH
AAJEKO OPYT OT APYTA.

HUET r npoexTHOH AeaTensnocTd. HudopMarusanna npous-
BeJ1a Ha CBET €IIe OAHY BASKHYIO TEXHOJIOTHIO — CHCTOMAEI ABTO-
MAaTR3EpOBaEHEOro0 npoexTuposannsa (CAIIP),

IIpoexTpoBaHWe BEAKYAET B ceGA CO3AaHHe 9CKU30B, Uep-
Texxell, BRINOJHeHHe »KOHOMHAYECKHAX B TEXHAYECKHX pacde-
T0B, paloTy ¢ fOKYMeHTaOHNeH.

Cymecteyior CAHPH ABYX BHIAOB: YepPTeKHBIe H CIIEMUATH-
aupopaHHble, Yepre:xane CAHPH yHHBepCANBHEH H MO3BONAIOT
BBEIIIOJHHTE CJIOXKHEIE UepTe;xXH B mioGoil chepe TeXHHUECKOTO
npoekTupoBanua (AutoCad). Cnenuanuasuposagaasa CATIP, ma-
npaMep HA OPOSKTHPCBAHAE MUMBIX 3AAHMI, COOeD:XHT B Hase
OAaHHEIX BCe HeOOXOAMMEIE CBEEAHS O CTPOUTENBHEIX MATEPHA-
Jax, O CTAHZAPTHEIX CTPOMTENBERIX KORCTPYKOAAX, QyBAaMeH-
TaXx. UHKeHeD-OPOSKTHPOBIIMEK CO3KAeT YePTeKH, TPOMIBOAHT
TEXHUKO-BKOHOMMUYECKHE DACcYeTH ¢ HACHOJNB3OBAHUEM TAKHX
cucTeM. lIpE 3TOM NOBHIIAETCE IPORSBOAHTENBHOCTE TPYAA
KOHCTPYKETOPA, KAYECTBO UepTesKeil B pacuyeTHRIX paboT.
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T'eomndopmanmonnnie c¢ueremnl. NeomadopManuOHALIE CHC-
TeMH (ITHC) xpanar gaHAbie, NpUBAZAHALIE K reorpaduyeckoil
KAapTe MeCTHOCTH (paioHa, ropoaa, ¢crpanm). Hanpamep, MyHRITH-
naasHag FTHC coaepskaT B cBonx Hagax AaHALIX HEGODMAITHIO, He-
o xonUMyI0o A BeeX CIIyikl, NOAAeDIKHBAIOIIIX XKUZHENeATe Ih-
HOCTE M'OpPOAA: TOPOACKHX BIACTEI, SHEPTETHKOB, CBASHCTOR, Me-
JAONHHCKAX CIy#0, MIIHITHA, DOKAPHOH cny:kOH i p. Bed 2Ta
Pa3HOpOAHAA HH(popManua OpHBA3aHA K Kapre ropoaa. Acmoin-
sopanHe I'UC nomoraeT cOOTEETCTEBYIOMMM CIIy:K6aM OTIEPATHBHO
PeArmpPOBATE HA YPeSBRYARABIEC CATYAIMHN: CTRXHITHEIE SeACTBIA,
SKOJIOTHYECKHAEe KATACTPOGdEI, TEXHOJIOTHIECKHIE ABADHH H IID.

HEKT e o6pazoranuu. B Hame BpeMs 0T YPoBHA 06pa3oBaH-
HOCTH JIOAeil CYIecTBeHHO 3aBACHAT YPOBEHEb DASBATHSA CTPAHEI,
KAYECTBO KH3HH e¢ HaceseHns. Tpebopannda ¥ KadecTBy ofipa-
30BAHHA IMOCTOAHHO pacTyT. CTaphle, TDAZAONOHHEE METOAR
o0 yueHHIA y3ke He YCIEBAIOT 38 3THUMH TpeSoaaunsamu, BosHuKa-
eT oueBagHOE npoTHBopeune. Henonnzorarue HKT B o6pasosa-
HHH MOXKeT [IOMOYb B PaspeMIeHHHN 3TOr0 NPOTHBOPEYHA.

TexHOMOTHHA 06YUCHMS MANO H3MEHUINUCH 34 [Tocaegume 1040
Jiet, IIoka B OCHOBHOM AeHcTBYeT MeTOH KOJLIeKTHBHOrO 0byue-
HHA. He Bcerpa Taxoi cnoceb obyueHHA AaeT BHICOKHAE De3VIIb-
TaTrel. [IpwanAa 2akI098€TCA B PASHOM YPOBHE cliocobHOCTeH
PasHHX YUeHHKOB. YUHTeJNA XOpPOUIc HOHMMANT, YTO Heolxo-
JAHM HEAVMBUAVAJLHBINA nDoxxopn B pafore ¢ yaamumucsa, Penre-
HUI 3T0i NpobeME MOYKET TOMOYE HCIOJIB30BAHKE B IPOIECCE
o0yueHRA CHeIHANBHLIX IporpaMM (00YIaI0mMX, KOETPOJIADY-
IOIIHX, TPEHAMKEDHBX K T. [.), BXOAAIIHX B COCTAB 3XEKTPOH-
HOro yveOHHKA.

Ofyuerne — 9710 Mpouece ToNyYeRus 3Haani. TpaguuorHEIii
HMCTOYHHE 3HAHHYN — y4eGHMK OrpaHiveH E CROHX HE(OPManaoH-
HBEIX BOoaMOkHOcTAX, O6yuaronmiamca Ha mololl cTynmeEHn obpaso-
BAHUA BCeTHA TPefOBAIACHL AOIOJIHATENLHLIE HCTOUHHKA HHGQOD-
Manny; 6MGANOTeKH, My3eH, ADXPBEI B Ip. B 3TOM oTHOmMEeHRAM
JKHTEIM KPYIHEIX TOPOAOB HAXOZATCA B Goitee GIArOIpPHATHBIX
VCIOBHAX, YEM CEJAbCKHE JRATENIN. 3A6eCh MOSKHC FOBOPHTD O CY-
HIECTBOBAHWH UNDOPMAUUOHHOZ0 HepaeeHcemsad. PenmTs aTy
npobaeMy IOMOXeT OIMPOKOe ACIIOIL30BAHAE B 00y IeHHN HE(Op-
ManmoEALIX pecypcos Hureprera, B 4acTHOCTH, CHIEUUGAUIUDO-
GAHHLLX NOPMAR0E YuebHoil unpopmaylu.

Eme oxua npobaema caeTeMbl 06pA20BAHAA CBA3AHA ¢ HEpaB-
HEIMHM BOZMOKHOCTAMH IDOJIVIEeHHA KadecTBeHHOTO o0pasoma-
HUS N3-3a MeorpadHuecKoil OTAAIeHROCTH OT 00pA30BATEALHBIX
neHTpoR. HanpuMep, And sxaTend AKyTHR npobJieMATHYHO IIO-
JIYIHTEL SHILUIOM IIPECTHIXHOTO MOCKOBCKOrO By3a. B pemenmn

18—1303
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pToil mpofJeMHE HA NOMOIL IMPHXCAWT HoRaf dopMa ofyde-
HEAA — IHCTAHIHOHHOe 00PA30BAHHEe, pealns3allnd KOTOpOro
cTaNa Bo3MOKHA OJIATONADA PASBHETHIO KOMILITEPHEIX ceTeil.

Jucrannuoasoe ofpasopaHie NPHUXCAUT HA CMEHY CTaApoOH
thopmMe 3a0UHOTO 0OPA3OBARTSH, IIPH KOTOPOHA Bech HHGpODMAIA-
OHHBIiT 00MEH TPOHCXOUI B NUCHMEHHOM BHE Yepes MOYTOBYIO
¢BAsk, CeTeBOE TUCTARDMAORHOE 00pa3oBaAHHE NO3BOIAET BeCTH
o0ydeHne B pe;KAMe PeAIbHOTO BpeMeHH. O0yuaeMble MOTYT He
TOJBKO YATATH yIeOHEIA MaTepmas, HO H BHAET:E H CABIIATH
JeKOHUA KPYOHLIX YIeHbIX, CAABATE BK3AMEHBI B IPAMOM KOH-
TAKTE ¢ 9K3aMeHaATOPOM,

KopoTko 0 rnaBHOM

IIporpaMMHOe ofecriedeARe KOMOBIOTEPA BKAIOYAET B cebi cu-
cremuaoe IO, mpurnagaoce IO H cHeTeMBI IPOrPAMMUDOBAHHKSA

HcTopuuecky mepBeM BUAOM I10 cTanu cHCTEMHB IpPOrpaM-
MHPOBAHHSA,

Hapo cucremuoro IIQ — onepanuoHBEIe CHCTEMBI, 3apOaA-
JHCH B IePHOA BTOPOrO NOKOJeHHA IBM, HO pacnpocTpaneHHe
OOJYIMINA, HAQUWHAN ¢ TPETHEro MOKOJSHKA.

CeppucHBIE OPOrpAMMBEL (YVTHIMTELI, 8PXHBATODPH, GHTHBH-
PYCHEIE OPOrPpAMME) HOAYYHJIHN PACHPOCTPAHEHHE HA IIEPCO-
HAJNLHRIX KOMOLIOTEPAX.

IIpurnagaoe oporpaMMHce ofecneueHHe O0Iero HasHauye-
HUA PA3SBABAJIOCH OT BHEAPEHHUA OTAECNbHLEIX IIPOTPaMM (TeKCTO-
BHIX PEAAKTODOB, TAGAUYHEIX npoueccopos, CYB/I u op.) Ao HE-
TEerpHPOBAHHEBIX CHCTEM — OMHCHEIX IAKETOB.

HuedopMannoHHasa TEXHOJOTHA — COBOKYIIHOCTH MACCOBLIX
cnocofios B NpHeMOB HAKOILIEHN A, Nepeaadn ¥ o6paboTKy MH-
dopManuy ¢ HCIONBIOBAHAEM COBPEMEHHEIX TeXHHYCCKHX H
TPOTPAMMHEBIX CPEICTE,

HudopMallHOHEO-KOMMYBHRKAIMOHERIE TexHomorun (MKT)
B HACTOAMEE BpeMA HCIOAL3YIOTCA B GONBINAACTEE Npodeccno-
HANBHBIX ofNacTeil, CBASaHHEIX ¢ o6paboTkoil mAGopManun, B
TOM UMCJIe BCe HIApEe NPAMEHAITCA B 00DasoBaHUH,

? Bonpocet u 3adanusn

1. Kaxkosa CTPYKTYpPA OPOrpaMMaoro O0ECIeYeHHA COBPEMENHOro
KOMObIOTEpa?
2. lTogyeMy mepBLIMK noAb3oBaTenamMn 9BM cramnm oporpaMMBcTR?



§ 48. UndopmaumoHHbie pacypcol cospemeHHoro ofwecTtea 275

3. Korza mavanocs pacnpocTpaHeHHE ONEPAnAOREHEIX cacTeM? C yeM
9TO CBA3AHO?

4. Kakxue BHAR nporpaMM Kpome OC oTHOCATCA X cHcTeMEOMY [10?

8. Kak knaccngmoupyerca npuraaaaoe II0?

6. IlepegncanTe 0cHOBHAEIC BHAR UPHKJIANHEIX HPorpamMm obImero Ha-
SHAYEHHA H HAZOBATEe HHQOPMADAOHHLIE 38844, KOTODHE pema-
10TCA ¢ HX NOMOIIBIO.

7. IpupeanTe npEMepH DpodeCCHOHANLHOTO HCMONB30BAENA 1PH-
KJIAMHEIX MPOTPaMM.

8. HaaoBuTe dopMut ncnoabsopasng HET, ¢ KoToprMu BaM NPHXO-
AWIOCE HMeTD fe0 B mEoae. Kaxoit adderT or X HCnoan30BaHAA
BEI MOYKETE OTMETUTE?

UnpopmamoHHbie
§ 48 | pecypcel
COBpeMeHHOro obuiecTea

Ocrosrbte memvi napazpaga:
a NOHAMUE UHPOPMALUOHHBLX PecypCos;
8 HAUUOHAARbHLIE UHDOPMALLOHKbIE PECYPCH;
a1 GUdM HAUUOHAALHULX UHPODMAYUOHHLIX PCCYPCOE.,

HonsTHe URGOPMANHOHHEIX PECYPCOB

Pecypc — 210 3anac HJIM HCTOYHHE HEKOTODHIX cpeacTB. Bea-
Koe 06I0ecTBO HMeeT Onpefe/leHHBIE pecypCH, Heo0XoauMBIe JIs
€ro JXHIHEREATEILHOCTH, TPaAHTUOHHELEIME BHAAME OGINECTBeR-
HBIX DECYPCOB ABJIAIOTCA MATEPHANLHBIC, CHIPBEBBIC (IIPHPOA-
HBi€), PHEPreTAIECKHe, TPYAOBEe, (PMHAHCOBRIE pecypekl, B mo-
IIOJHEeHWE K 3TOMY, OXHHM H3 BRYKHeHIIHX BHIOR PeCyDCOR COBpe-
MeHHOT¢O 00IOecTBa $ABAAIOTCA HHEPOPMBIHOHEEIC DOCYDCEHL
K madopMaTROHEARM PECYPCAM YMECTHO OTHECTH BCE HAYTHO-TEX-~
HHYECKHe 3SHAHKA, TPOM3BeAeHHA IHTePATYPELI H HCKYCCTRA.

HuadopManmonasie pecypesl ~— JTO 3HAHNA,
HIeH YenoBeYeCcTBa H VKA3IAHHA II0 HX

peansanuy, 3adhUKcHpPOBAHHEIE B J10G0iH dopme,
HA AI000M HoCHTeNe HRGODMATHH.

Mexay nahopMANNOHAKMHE DECYPCAMM H BCAKHMH MHLEIMH
CYIIECTBYET BAKHOE pasnndme: ecRKull pecype, kpome unpop-
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MAUYULOHHO20, NOCHE €20 UCTLONBIVBANRUR Ucwesaem (HAIIDHAMeD,
HCCAKAIOT He(PTAHEIE MECTOPOXACHHAA, PACXOAYIOTCA GHHAHCO-
Bei¢ pecypcul), HudopMalHOHHEM DPecypcoM MOMXHO IOXL30-
BAThCA MHOPOKpaTHO. KpoMe Toro, HCOOJb3ORAHHE MHpOPMA-
[IMOHHEIX PecypCOB BiledeT 3a cofoil co3faHue HOBLIX PeCYpPCOB,
B TOM uuciae uHbopMaumoRALIX. HHGOPMAUMOHHEE DecYPChl
Tem OLICTDe€ DACTYT, deM OHICTPee UX PacXOayIOT.

HausoEaabanie HNHPOPMANHOHEHEEIC PECYPCH

IIpAMEeHRTENBHO K OTHAEJIBHOMY IOCYAAPCTBY MOBOPAT O HA-
HHOHAALHLIX HHPOPMAUNOHHEIX peCcypPCcax, BHIIOUAKOITHX
6ubnuoTeYHLle M aPXHBHHE pecypchl, HAYYHO-TeXHHYECKYIO
HEGOPMALHIO, OTPACIEBYIO HHPOPMATKIO, HHEDODPMAHIO rOCy -
AapCTBeHHHX (BIACTHMX) CTPYKTYP, HHGOPMAIHOHHEIE pe-
CYpPCH CONAANBHON chep | Ip.

Buan HAKHOHANGEBIX HEQOPMANHONELIX PECYPCOB

Orpomunie uEPOPMANOAHBIE PECYPEH] CKPEITH B 6HO6aHOTE-
rax. Bubnuoreanan cers Poccuu HacumrriBaeT 150 Thicsau 6u6-
muoreKk. Babnmorpadyieckas perHeTpanms K CTATHCTHYECK it
y4eT Bceil BHXOAAImMell B CTpaHe NMEeYATHOH IPOAVEOHME OCY-
mecTRIATCA Pocernitekoit KEMKHOH nanaToil. BubnxoreaHoe
AeJI0 B MACCOBOM NOpAAKe HEPEBOANTCA HA HCIOJIB30BAHNE MH-
GOpMATIHOAHKIX TEXHOJIOTH I CO3JAI0TCA DA€ KTPDOHHBIE KATANKO-
TH, cHenHaJu3upoBaHHHe (fubnuorpadpmueckne) Gasel AaH-
Hex, B page uesTpanpAnx b6ubamorex cdopMmpoBaBRl cob-
CTBeHHBIE SJIEKTPOHHBIC HHGQOPMAIIAORHEIe pecypenl, Hauances
nponecc NyGIIHKanuH 3THX pecypcor yepes MHTepHET.

APXHBN XPAHAT MATEPHANDI, CBA3AHHBIC ¢ HCTOPHEH U KYJIh-
Typoii cTpans. OfbeME APXHBHEIX MATEPHANOB OIPOMHEL M Ha-
KAIUINBAIOTCA 3aYACTYX) ORICTDee, ueM MX yAaeTca obpabaToli-
BaTh. ApxusHEIl Gorg Pocentickoil Pegepanun exeroano no-
mDoJHfeTcsT Ha 1,6 maE aoxymentos. B rocyaapcTBeHHEIX
apXuBax cO3KaHO M mopAepxkuBaerca Goxee 400 6a3 JaHHLIX.

Bo BCeX PABBUTHIX CTPAHAX CYIIECTBYIOT CHIEeOAAINIHPOBAH-
HHE LENTPEI HAYIHO-TeXHWYSCKOH WHEMOPMAIMH, BKJIICUAN-
IO@e CHenuaTHINDOBAHRELIC N3RAHNA, MaTeHTHEe cay k66 |1 Op.
IIpuMepoM Takoro BeHTpa B Rameii erpare asaaerca BHHUTH
PAH — BeepoccHiicKHiA HHCTHTYT HAYIHON M TeXHUUSCKOH NH-
dopmanuu Poccuiickoll akazieMun Hayk. OTOT RHPOpMANHOH-
HEIE eHTp reHepupyet 60—-70% beeii HayuHO-TeXAWYECKOH HH-
dopManym B Pocenn. UadopManua TAKOTC POAA YACTO ABJIIET-
€ JOPOrOCTOAMIXM TOBAPOM.
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Ceou orpacaeBire uH@popMARRORALIC Pecypesl HMEIOTCA ¥
aoboii mpoMeIMNeRHOH, conuaabHot 1 HEOH cdeprl 06mecTRa.

HadopManuornsie DecYPCEl COHMANLEON Cepl cBA3AHBL
¢ ofpasopanmeM, MeAROEHOMN, cHCTeMOM NeRCHORHONO obeceve-
HEA, CIyaGaMu 3AHATOCTH, MeIULIMHCKOrO K COITMAJILHOTO CTpa-
xoBaHnA. HanpaMep, 0cHOBY MBGQOPMANMOHABIX PECYPCOB B 06-
JacTH 06pa30BAHMA COCTABAANT GHOAMOTEXA By30B — BLICIIHX
yuefHRIX 3aBefenMil (YHHBEPCUTETOB, HECTHTYTOS, AKAAEME),
obmuii porz sTux 6ubanorer cocrapager Gonee 300 MiA sKIeM-
maapos. Cosaana u PpyEROIHOHMDYeT defepaNnbHAA TEACKOMMY-
HPEKAINOHHAA YEHBEPCHATETCKAA ceTh. B cerm METEDHET OTpa®ie-
Ha madopManua ¢ GoNROINHCTES POCCHIMCKEX BY3OB.

Cnegyer OTMETHTE, 9TO CErofHA HHPOPMANHOHHEIE DeCYPCH
I¥O CBOEM SHATMMOCTH CONOCTABAMEL ¢ APYTHMH PeCYPCAMH (MaTe-
PHANLHEIMH, CRHIPLEBRIMH, SHepreTHYeCKUMH, GUHAHCOBRIME). 06
3TOM CBHAECTEALCTBYET TOT (PAKT, ITO OHH CTAHOBATCA TOBADPOM,
CTOMMOCTE KOTOPOr0O CONMOCTABAMA O CTORMOCTEIO APYTHX Pecyp-
coB. /A PASBHTEIX CTPAH XA8PaKTepPHO yBeludeHHe o/beMa HO-
TpefeHHns N3-3a PyDea IPUPOAHLIX PecypCoB (I'as, HedTh H IIp.)
B o0OMEH HA SKCOOPT CBOMX HBEGOPMANHMOHHMX pecypcoB (Ha-
VYHO-TeXBHYECKAX 3HAHAH, FAGOPMATIHOHHERX TEXHOIOI'MIA).

ﬁ KopoTKo O rnaBHOM

HubopManuoHEbie PecypCH — 9TO 3HAHHA, HACH uUeNOBe-
JecTBA M YKA3AHHA [0 HX peanmiannd, 3adHEKCHPOBAHELIC B
nwGoii thopMe, Ha Mi06oM HOcATENE FEQODPMAITAH.

Bearguit  pecype, KpoMe HHPOPMALMOHHODO, IIOCHe €ro
nenoabiopaEna reuesser. HadgopManmoEEEIM pecypeoM MOKHEO
TOIB30BATHCA MHOTOKDATHO.

K ranponanbEMM HEGOPMANUOHHEM PeCyPCaM OTHOCATCS:
doraAM GHGIHOTEK H APDXHMBOB, IMEHTPhRl HAYYHO-TEXHHUECKOHN
NHPOPMAHHUH, OTpaciIeRnl¢ HAPOPMANMOHHEIE pecypChl, HH-
$opMATIHOHHEBIE PECYPCH CONAANIBHON cepEI, B TOM YHCAe Che-
PH 0Gpa3OBRAHUA,

? Bonipocst u 3a0aHust

1. B yeM ocHOEBHO®S OoTIHYNe HHGOPMANUOHHEIX PECYPCOB OT MATEpH-
ANBHRIX?

2. IepeyncanTe OCHOPHEIE BUAKLI HAITMOHANLHRX WHQOPMATTHOHERIX
pecypecos.
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3. HasopuTe, KAKMMHY BHAAMH HEHODMAOHOHEEIX PECYPCOB BaM IIpw-
XOoRUTCA (MITH IPAXOANIOCH) HOAB30OBATRCA.

MpobGnembi
¢popmupoBaHun
UH(OpMAaLIMOHHOrO obulecTBa

Ocrosrbie meMb napazpaepa:
8 YUMo makoe UHGopmrayLonoe odilecmeo;
B UMO maxoe uRGoOprAMUIAYLUA;
» sadavu uHpopMamusayLL;
B UHPOPMGRUOHHLIE RPECMYNACHUA U UNDOPMAYUOHHAR
fesonacrHocms;
B Mepbl 00ecnieNenus unpopmayuonnoii 6esonacrocmu.

Yro Taxoe madopMamuonnoe ofniecrro

YenoBegeckoe o0ImecTBO BCTYNAET B IIEPHOJA CBOETO PasBH-
THSA, KOTOPHIH HASHBAKT HEQOPMATHOBHREIM 0GHIeCTBOM.

B madopmannonnoM o6mecTee
NpPeHMYIIeCTBEHHKM BAAOM TPYAOBOH

~ AeATeNEHOCTH A0Ael cTaeT HEGOPMATTHOHHAR
JesarentHocTh. HudopManuoHHEIe peCYPCH
CTAHOBATCH BaKHeHIUMMH M3 BCeX BUJOB
pecypcoB, BAHAIONIMME Ha 00IecTBeHHEIN
mporpecc.

CpepcrBaMe mHGOPMANHOHEROH AEATENBHOCTH AKAeil BH-
CTYII8eT KOMOBIOTEPHAA TEXHHKA, HHPOPMANAOHHO-KOMMYHHA-
KanmmoHaERe TexHonornu — HKT.

Yro Taroe nEGpOPMATHIAAA

ObcyaumM eme oguH gacTo ynoTpebnaeMulit TepMHE: HHDOD-
MaTH3annA. B y3KOM CMEICe AEGOPMATHIALNA — 5TO IPOMECe
CO3JAHNSA, PASBUTHA M MACCOBOrO NPAMeHeHNA HHGOPMAEOH-
HEIX CPEACTR H TeXHWIOrHii. ITOT Hpoilece TPOHEXOAHI B Tede-
HHe BCeli UICTOPHUH YeJIOREYECKOTO O0INEeCTRA A HAYAJICA OTHIOAD
He ¢ noasaeareM IBM, MuI yixe o6cyaain 5TOT BOIPOC B JaH~
HoH rnase, IMenHO criocobrOCTh paloraTs ¢ nEGoOpManneil, co-
3/1aBaTH OpYAUA REGOPMANHOHEOrO TPYAA OKOHYATENLHO Bhlfe-
JHIA YeJIOBEKA U3 MUDA JKABOTHEIX,
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OpBaxo B HAIe BPpeMA CMEIC]T M 3HAYeHMe npouecca aadop-
MAaTH3AAN CYIDeCTEeHHO H3MeHUNNCsE, Kar HUKOrga paHbine
BO3pociA poab NEGOPMATTHOEELIX pecypcos (06 3ToM yiKe TOBO-
PHJIOCE BEIIIE) A71A Beero 00HIeCTBA U AN KAXKAOTO OTAEIBHOTO
YeJoBeKAa.

HudopmaTisanua — OpraHU3aHOHEBIH
COHHANBHO-9KOHOMMYeCKUI M HAYIHO-
TexHUYecKni Opoltece CO3TAHKA ONTUMALHBIX

" VCJIOBHHA ANA YAOBIETBOPeHRA HHPOPMANMOHHBIX
norpebEOCTEH M peATH3ANHH IPAB IPANIAH,
OPraHOB roCyAapcTBeHHOH BiIacTA, OPraHoOB
MecTHOT'O CAaMOYIpaBJjeHIA, oprasusanmnit,
obmecTreEHRIX 00BeIHHeHHIt HA OCHOBE
dbopMuEpOBAHTA B HCIIONL30BAHNA
nEGOPMATHOHRHBIX PECYPCOB .

3azaus EEGQOPMATHIAIHK

1. Hugopmayuonnoe offecneuenue scex audoe weaoaeweckoll
deameavrocmu. B kauecTBe OpMMEpPOB BHAOE ASATENLHEQCTH MO~
HO HA3BATE HAYKY, 00pasoBanne, MPOMAIILIEHHOE OPOHSBOIACTRO,
ceIbCKOe X03AMCTBO, 3APABOOXPAHEHAE H MHOTOe Apyroe. HHudop-
MANHOHHOE oOfecmeveBre CKAAALIBAETCA M3 COCHHATH3HPOBAH-
HEX GorzoB (643 AAHHKIX, APXHBOB, GHOIHOTEK) 1 COBOKYIHOCTH
MEeTOIOB H CPEACTB HX OPraHM3alVH H HCHOIE30BAHNA.

2. Hugropmayuonnoe obecnevenie axmuerozo omdwxa u 6o-
cyza niodeli. B mepBy10 ouepean 5Ta 3afa4a JOCTHrAeTCH MyTeM
ofeclleueHHA HACEJEHWMI0 BOSMOKHOCTH TeNeAOCTyIA Ko Bcell
COKPOBHITHALE MAPOBOil KYJALTYPEI, & TAKKEe COBAAHMA HHAY-
CTPHH TeJepA3BIcUeENA,

3. Popmuposarue u passumue UHPOPMAYUONHBIX nROMpPeD-
nocmeii nodeii. 3ra 3a1a4Y8 HOCHT oHpelesieHHEI BOCEATATE -
HEIH XapakTep M SBJAAeTCA OJHOM M3 3axau obdmero ofpazopa-
HEA. YueOHad MM NPOUSBOACTBEHHAA JeATENBHOCTD JIIOACH
TOJ3HA CTEMYJNIHDPOBATE HX K IOBEIOICHAK) CBOSr0 YPORHA MH-
dopuupopaHHOcTH, Bea penteHnsa 9Toi 3a4a9H HEeAb3S PACCUA-
THIBATE Ha ycnex MEQOPMATH3aNHH, TAK KaK €€ peayJbTATHI
MOT'YT OKa3aThCH HPOCTO HEBOCTPeOOBAHHLIMA.

' Ma DegepannHOro 3axoHa +00 FEPOPMANIN, UHPOPMATHIATH A AMATE
nadopaneEn» or 20.02.1995 No 24,
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4, Popmuposanue ycaosiiii, obecnetusaowity ocywecmane-
Hue urpopramuzayul. K TaKHM YCIOBHAM OTHOCATCA PA3AAY-
Hee BHAR cbecnedeEHd HEGOPMATHIANNH: SKOHOMHYECKHE,
OpraEH3amUOHHKIe, HAYYHO-TeXHHYeCKHe, OpaBoBhie. Coama-
HHE 3THX YCHAOBHH — dYHKOHA rocyfapcTsa, OPraHoB, YIIPaB-
AAIINX NpoleccaMi THPOPMATHIAIHH.

HuadopuanmoEHMe NPeCTYILIEHHS H HR(OPMATHONHAN
GezonmacrocTs

Muorue yeprid THPOPMAIIHOHHOIC O0IECTRA YiKe IPHCYT-
CTBYIOT B COBDEMERHOM KA3HA PA3BATHIX ¢TpaH. KoMObioTe DL
KOHTPONHPYIOT PAGOTY ATOMHBIX PEaKTODOB, PACIPENeATIOT
DIEKTPOSHEPTHIO, YIPABJIAIOT CAMOJETAMH A KOCMHYECKAMHA
KopabasMy, onpeaeraOT HaLeXHOCTh CHCTeM o00pOHRE! CTPa-
Hi! ¥ GaHKOBCKHX CHCTEM, T. €. HCIOABIYIOTCA B o0jacTax
obmecTrenHoll mmany, obecnedmBawmnx Oaaromoayumie M
Asae JKHIHD MHOKECTBA JIIoaeiH.

JKusneHHo BasxHON’ a1 o0MIecTBa CTAHORHTCA
npobnema wHpOPMANHOHHOI GesonacHocTn

AeHCTBYIOINHX CHCTEM XPAHCHHA, IIEPEJATH H
oOpaborkn mERGOpMAIMH.

O padkHOCTE 2TOHU nNpobieMbl CBHIETEILCTBYIOT MHOTOYHC:
Jenanie arTh. Kaxanie agsagnats cekysa B CIIIA opoucxogur
IpecTYILTeHHe ¢ HCIOIL30BAEMEeM NPOrPAMMHMX cpeacTs. Bo-
nee 80% KOMIBIOTEPHHX NPECTYILICHAH OCYIIECTBIACTCA de-
pes raobansEyIo ceTh HATEpHET, KOTOPAH COECIIETHBAET HINDO-
KHe BOZMOMHOCTH 3JIQYMHILIeHHNKAM A4 HApYIDeHu# B rio-
SanpHOM MaciuTabe. EcIH KOMIBIOTED, ABIAOIIHACH 00BEKTOM
araky, noaxawoides K HaTepHeTy, TO ANA «B3AOMIMMHUKA» HeT
Oonpmoil pasHHNE, I'Ae OH HAXOAUTCA — B cocejHeit xoMHAaTe
HJI¥ Ha APYroM KOHTHHeHTe. IloTepH OT XAIMEeENA HAH IOBPesX-
JAeHHS KOMIObIOTePHLX AAHALIX COCTABIAIOT Gostee 100 Mman gon-
napoB B rof. Bo MEOTHX caydyafX OpraHH3ALMH AasKe He IOLO-
3PeBRalOT, UTO «BTOPKEHAE» HMENO MeCTO, XHineare REGopMA-
IMH OPOHCXOANT HEZAMETHO.

IlepeaucanM HEROTODHIE BHAK KOMIILIOTEDHBIX OPECTYILIE-
HE#, KOTAA KOMIOLIOTED ABJIAETCA HECTPYMEHTOM AN COBepIme-
HHAA OpecTYOIeHHAA, a o0'BeKTOM npecTYILICHRA ABJAAETCA HH-
dopuanus:
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1. Hecauxyuoruposarnsiii (HenpasoMmeprwiii) docmyn K
ungopmayuu. JIuoo moaydaeT ZOCTYO K CeKPeTHOH MH-
dopmanuu, HaIPpEMeD, IyTeM noadopa mudpa (napoad).
Ioaasnaiomee GONBIIHACTBO Pa3paboTOK B 00JIACTH MH-
¢opManmoHHOI 6e300aCHOCTH HOCBAIIEHO AMEHHO 3TOMY
EHAY NPeCTYILICHHH, 9TO IO3BOJNAeT o0ecIeTIHTs OXpARY
FOCYAAPCTBEHHBIX M BOEHHEBIX CEKPETOB.

2. Hapywierue pabomocnocobnocmiu KOMRbIOMepHoii cuc-

mexmvi. B peaynbTaTe npejHAMEpEeHHLX AelcTBHIL pecyp-

CHl BRITHCAHTEJNLHON CHCTEMEI CTAHOBATCH HEAOCTYIHEI-

MH IWIH CHRKaeTcd ee paborocnocofHocTs. IlpnMeponM Ta-

KOro pojaa DIPecTYILIeHH# HABNAeTCA CoO3faHHe H

pacopocTpaHeHTe KOMIOLIOTePHEIX BHPYCOB.

IToddearxa (ucraxcenue unu UaMeHeHUe ), m. e, HAPYULe-

Hue yerocmrocmu Komnsiomeprol undopmayuu. 3ta ae-

ATEeNbHOCTE ABAACTCA PASHOBHAHOCTHIO HEIPABOMEDHOT'O

Aocryoa K uadopmamun. K mogo6eoro poga fgelicTeuaM

MOXKHO OTHECTH IOATACOBKY Pe3yALTATOB MOJIOCOBAHMA Ha

BHEIOOpax, pedepeEAYMAX M T. A. OyTeM BEHeCeHHA N3MeHe-

HAA B ITOTOBEIe IPOTOKOJIEL,

o

Koumnviomepnvis supycom Haswiearom epedorocHbuiii npo-
2pamMmHubiil K0d, cnocobrbtil Ranecmu Yyuiepl GaRHM HA KOM-
noulomepe uau 6bi6ecmi €20 u3 cmposf. OCHOBHEIMH Pa3HOCUMKA~
MH BHPYCOB SBAAIOTCA: HEJHIEHSHOHHOE [IPOrpaMMHOe ofecrie-
yeHUe, Gaitnn, CKONUPOBAHHEIE U3 CAYIANHEIX HCTOYHAKOR, &
TarKe raofanbHAL KOMIbIOTepHAA ceTh IHTEepEET. Bopnboii ¢
KOMIBIOTEPHEIMH BHDYCAMHI 3aHAMAKTCA COSIMAIHNCTEI, CO3/a-
0IIMe ARTHRHPYCHBIE MPOTPAaMMBI,

B cocTare nporpaMmeEOTO ofiecedennda KOMIObIOTEpa 06A3a-
TeARHO JOJMKHK OPHCYTCTBOBATH AHTHBADYCHEIE IPOrDAMMEL,
OaHaxo TAKYIO HIPOTPaAMMY HeAOCTATOUHO JUIITH OQHAKAE YCTAa-
HOBHTH HA Komnsbiotep. ITocae aroro ny»XHO peryaapao o6HOB-
JATH ee §a3y — A0GABIATE HACTPONKM Ha HOBBIE THIIHI BHPYCOB,
HaunGonee oIepaTHBHO TaKoe 0OHOBJIeHUE IPON3BOAUTCA dYepes
HEaTtepHeT cepBepaMu (GHPM-IPOH3BOARTENEH AHTHBHPYCHBIX
IPOrpaMmM,

Mepn obecnieuenna maGOpMATHOEHOH (e30mACHOCTH

DTH MepH NPRMEHAITCA B OCHOBHOM Ha HTAIIE SKCOYaTa-
IHH EE(GOPMATTAOHHON CECTEMEL.

PaspaboTanke CHCTeMB, IpefAHAa3HAYeHHOM naa ofpaboTru
BaRHONK HEGQOPManmY, A0IKEL OpeIyCMOTPeTh CPeACTRa 3ammm-
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THI Ve Ha 9Tane ee coagaansa. CymecTByeT Aade CIeqUANLHBIN
TepMHH FROHIMEHNHAS CACTeMa — >T0 NHMOPMAITHOHHAS CHCTe-
Ma, obecleuuBaioian GesonacHocTh obpabaTeiBaeMoOi HHGOPMA-
IHH A ODOZAEPYKHBAIOIIAA CEOIO pAG0TOCIIOCOGHOCTE B YCIOBHAX
BO3ZeiicTBHA HA Hee 3aAHHOTO MHOMKeCTBa yrpod (HapymeHme
LEJOCTHOCTH HMHEGOPMAONH, HeCAHKOWOHAPOBAHHHIHA AocTyI,
IONBITKHN HApYIIeHus paboTocmocofHOCTH).

CpezcTea 38IMHTH COBPEeMEHHBIX HHMOPMAIMOHHKMX CHC-
TeM oMM HEI YYMTHBATE COBpeMeHHBIe GODPMEI TpeACTABICHNAA
HHPOpMARUH (FANEPTEKCT, MYJIbTHMEINA H T. A.). PagBHTHe
JIOKAABHEX ceTeii H HuTepHeTa AMKTYeT HEOOXOAUMOCTE 2-
deKTHBHOR SANIUTH ODH YEAJEHHOM JOCTYIIe K HHPOPMAILHH.
Heobxo0anM0 0CYINECTEAATE 3AIMTY OT ABRTOMATAYECKHX (Ipo-
rPaMMHLIX) CPEACTE RAAACHNA: KOMIBIOTeDHBIX BHPYCOB, AB-
TOMATHSAPOBAHHEKX CPEACTB B3JIOMA.

TexHoMOrAA CO3XAHAA IAMNMIEHHBIX ABTOMATARNPOBAHHEIX
cHCTeM 00patoTKH HEGOPMAITHH NPeOOJATAET HCIIOJAb3OBAHAE
M caefoBaHHEe CTaHpapraM HEGoOpManHoHHOH fezomacHocTH,
KOTODPHIE H3JIOMKEHE! B CIeNUMANBHBIX oKyMeHTaX. B Poccun —
aTo AoKYMeHTHI ['ocrexkomuccum, B CIIIA — Tax HasmBaeMan
«Opaniepan kHuras, CymecTBYIOT TaKXKe « ExmHERIe KDHTEPHNA
GezonacHocTH UHGOPMADMORHEIX TeXHOQJCTHi», ABJIAINAECH
PE3YIBTATOM COBMECTHRIX YCHIHi ABTODOB CTAHAAPTOB HHGpOD-
mamuoHHoil GesomacHocTr m3 CIITA, Kanagm u Epponsl. 9To
CBHETENLCTBYET O TOM, ITO npobneMa nadopManuoRHE0Oi Geso-
HACHOCTH ABJIASTCA MERIOCYXapCTReHHOI,

Hapsany ¢ nporpaMMHO-TeXHEUYECKHMH CDEICTBAMHY 3AIUTR
A HE{OPMALAHR AeHCTBYIOT MPABOBLE, DPHANTECKHAE MEpPhI 3AMIH-
Tul. B 1996 roay B Poccam BnepBrie B ¥YToaoBHEIE KoaeKe GBI
BHeceH pasaen «IIpecrynnenus B chepe KoMorwTepHOM NHGOP-
Manuus. B seM onpepesrensl Mepst HAKA3aHHA 34 NepeYNCIeH-
HBIE BBIIII€ BUAL KOMIIBIOTEPHEIX NPECTYIIEHHHA.

K zamuTe HHGODMAIHHA OTHOCHTCS TAKKE H
OCYIIeCTBIACHHE ABTOPCKUX U MMYINECTBEHHBIX

OpPaB HA MHTEILIEKTYAIbEYIO cOGCTBEeHHOCTD,
KaKoBOH ARAseTCA NPOrpaMMHOe o0ecIIeuyeHHe,

Heob6xogumMoit cocrapiaaome ofueit KyALTYDPE COBDeMeH-
HOT0 UeJIOBEKA CTAHOBHTCH WHGOPDMAITHOHHAS KYILTYpa. 9T0
IMOHATHE BKJIKOYMACT B celd He TONILKO VYMEéHHE HCIIOJIBL3OBATE Cpe-
OcTEa HHPOPMANHOHHO-KOMMYHUKANMOHHEX TeXHOIOTHi, HO
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¥ cofIaeHNe IPpaBOBLIX HOPM B CBoell HH(pOpMaNHoHHOM Kes-
TEJBLHOCTH.

KopoTko o rmaBHOM

B nadopManrorEOM 00MIeCTBE OCHOBHEIM OIPEAMETOM TPYAO~
BOI AEeATENBHOCTH JAeH cTaHOBHUTCA HRGQOpManuA.

HadopmaTusanua — OPraHA3alMOHHLIA COHANBHO-DKOHO-
MuYecKW M HayIHO-TeXHHIECKHit IPOIece coO3ga N OITHMATb-
HBIX YCHAOBMH AJIA YAOBJIETBOPEHMA MHGOPMAIIMOHHRIX HOTpPes-
HocTell ¥ peaSMsalNH Ipae rpasx/iad, OPraHOB MOCYAAPCTBeHHOMN
BJIACTH, OPTAHOB MECTHOIO CAMOYNPABICHAA, OPTaREN3anuit, 06-
IDECTBEHHBIX ofbeImHeHHE HA OCHOBE POPMUPOBABHA B HCIOAb-
30BAHHA AHPODMANIOHHEIX PECYPCOB.

IHpotGreMa naGOpPMAIHOHEOH (e30IIACHOCTH CBASAHA C IOM-
POKHAM MCIONB30OBAHAEM KOMOBIOTEPOE B JKM3HEHHO BAXXHEIX
ofimacTax.

OcHORHEE GOPMEI KOMILIOTEDHRX IMPECTYILACHWHA: HeCAHK-
ITHOHMPOEAHHKI (HenTpaBOMePHEIH ) JOCTYI K HHGOPMAIAH, HA-
pymeawe padorocnocobHOCTH KOMIOBIOTEDHOK CHCTEMEI, HADY-
IDeHHe IEeJOCTHOCTH KOMObIOTepHON HAEdGopMAN Y,

OcHOBHEI¢ MepHl 0 3aI0UTe OT KOMIULIOTEPHHIX IIPECTYILIE-
HHUH! TeXHWYIECKNE B AlIAPATHO-IPOTPAMMHEIE, 8JMHAHHCTDAa-
THEHBEIE, IOPHANIECKHE.

BaxHeilimiag BayYHO-TeXHAYECKAH 3afava B obuacTH madOD-
MATHKH: paspaborka TexHoMOrwMil CO3MAHNS 3AITHINEHHHX AB-
TOMATHIMPOBAHHEIX cHcTeM obpaborkn madopManMH.,

IIporpaMMHOe ofeclieueHHEe SRASETCH MHTEANEKTYAIBHOH
cobecTBeHHOCTEIO paspaborankos. Ero HCnoIp3oBaHHe AOJKHO
ONIAUMBATRCH,

? Bonpocst u 3adaHun

1. o kaKNM DPASHAKAM MOXHO CYAHTDH O HACTYIJIEHHH BIOXH HH-
topaanmonEOTO O6ImEecTRA?

2. NonpofiyiiTe omeHaNTsL, KAKAH YACTEL POAHTESIEH BAUINX ONHOKAACE-
HHKOR TPYAHTCH B cdepe MATEPHARBROIO NMPOH3BOJCTHA, & Ka-
Kaa — B mHpopuanwon=0dl chepe. Orcoga caenaliTe BHIBOA, KK
AANEKO MBI HAXOARMMCA OT CTAEAA HEGOPMARKROHHOrD 06IXecTnAa.

3. Yto Taxce aadopmarasannn? HasoenTe 0CHOBHEE KeJH HEpoOD-
Marn3aned. Karwe wa oTux nexeii s Gonxsmeit mu Measmeif crene-
HH, IO BaIeMy MHECHKIO, JOCTHIHY TS B Hanlel cTpage?
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4, Kaxne geficTBAA OTHOCATCH K 00NACTH MEPOPMAMMOHHEIX IIpe-
crynneHui?

5. lipuBeguTE IPUMEDH], KOrjia yeiobek 6ecco3HATeNLHO COBEpIIAET
uaEGOpMalNOEHOS NIPABOHADYIIEHHE,

8. Kaxae cymecTBYIOT MEpPH IO JAMMHATE OT HHPOPMANNOHEKX TIpe-
CTYILIEHNAT

7. Kaitnie MepDH Bhl 614 MOTUIM IIPEAJIOMHUTE CAMHB T

8. IToyeMy HCNOJB3OBAHHE <«IIHPATCKHX» KONHH NpOrpaMMHOTO
obecneyeHuda ABAALTCA NPeCTYNAcHAEM?

9. Kag BH AYMAETe, YTO IPHRJICKAET XaKepor (B3IOMIIMK OB HHDOpMA-
MHOHHLIX CHCTEM) B KX npecrynHoli pesrexpHocTr? Kakmmu adg-
¢$EKTHBHEIMHE CPEACTBAME MOYCHO Opecedh TAKYIO JeSTeNEHOCTL?



3aknoyeHume

MyrewecTeue 3aBepiueHO!

| Oxean Unchopmatmin |

Joporue yuennuxn!

BoT 71 sapepIIANcCh BAIle OYTEIIECTBHE OO0 OKEAHY 3HAHMI
nox HazsaEEeM «HHOOPMATHKA»! S3anonnenn Bce Geanle
naTHA Ha, KapTe. Teneph BRI MOM(ETe ellle a3 BHHMATENLHO pac-
CMOTPEeTh KapTy, BCIOMHHTH, KAKHME MATEPDHKM H OCTPOBA BEHI
IIOCEeTRJIH, YTO HOBOTO AJNA ceGd y3HANHM, KAKHe npuobpenan
NIpaKTHYeCKHe HABEIKH.

BHARAA M YMEHHS, IOJYIeHALIE IIPA H3YICEHH Kypca aEGOD-
MATHKH, TOHAAOGATCA BaM B RanbsHeliimeli yuele, B coBpeMennoil
mroJre Bee Gonblnee 3HAaeHRe HpHoGpeTaeT KOMIIBIOTEPHAA TeX-
mnka 1 HKT B kagecTse cpeacTsa o0yaennda, Hapaxy ¢ npuBrIu-
HEIMM OyMayRHRIMHM yuyeOHMKAMHA HCHOAB3YIOTCA SNeKTPOHHEIE
yuebHukn. HeorpaHuYeHHBIM HCTOSHHMKOM yuebroll mrpopMa-
oun craHoBMTCA MATepHeT. Bee mupe pagnHyHEe INKOJILHBIS
OpeAMeTHI GYAYT o0palfaTHCA K KOMIILIOTEPHOMY MOZEIHDOBA-
HHIO K&K CpeAcTBY o0y4eHHA H PASBHTHA MKOILHUKOB. Beanka
BEPOATHOCTD TOT'O, UTO IOCKe OKOEYAHAA INKOML] Banla FaJbHed-
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man yueba 1 pabora Tak:ke GyAyT CBASAHEI C HCHOJE30BAHHEM
KOMIBIOTEPOB H KOMIBIOTEPHEIX TeXHOJoruil. Bee 5T0 — nposas-
JieHHe 3AKOHOMEPHOro mponecca o0INecTEeHHOTO PASBUTHA, CBA-
3aHHOTO C NEpeXofoM K cTagnmn mEGopMammoHHOrO ofmecTsa.
Bam GuTE WieRaMn sroro obmecrsal HlerneM BAM BCAYECKHX
yenexos!




Matepuan
Ana yrnybneHHoro

usyveHus Kypca




HNononHenue
K rnase 1

1.1. Nepeaaua nudopmanmu
NO TEXHUYECKUM KaHanam CBA3KU

Ocnosnbte memul napazpada:
» cxena IHennona;
n xoduposanue u dexoduposanue unpoprayu;
n wym u zawuma om wiyma. Teopus xoduposanus
ITennona.

Cxema Illennona

AMepnKaHCKH yueHBIA, OJNE H3 OCHOBATeJNel TeOpUH HMH-
dopmanyu, Kioa lleHHOH Tpe A0 HI CXeMY IIPollecca nepeaa-
un uAEGOPMAIMA OO TeXHAYEeCKNM KaHalaM cBasn (pre. 1.3).

[ ]

3

WetodHmK [ ] Kopupytlowee || Kavan Aexopupyiolles [ MNpuemuuk
MHpopmaumn YCTPOICTRO CBASKM YCTPORCTRO uhhopmaLmK

[

3awmra
OT WyMa

Purc. 1.3. CxeMa TexHEUeCKOH CHCTEMEI NepeAady HADOPManAN

Pafory Taxol cxeMbl MOKHO NOSCHATH HA 3HAKOMOM BCEM
nponecce pasrosopa no tenedony. Herounuk uadopManma —
ropopamnuii gemosek. Koaupymoiiee yerpoiicrso — MuKpodon
TenedoHHOR TPYOKM, ¢ NOMOMIBIO KOTOPOTC 3BYKOBBIE BOJIHAI
(peun} opeobpasyoTca B aNeKTpHYecKHe CHIHaAH. Kanan cea-
3u — Testehornan ceTh (IPOROJA, KOMMYTATOPH TeJeOEHBIX
YIOB, Uepes KOTOPEle NIPOX0AMT curaan). Jexogmpyloinee
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yeTpolicTee — TenedonBan TpyOKa (HAYIIHEK) CAYIIAIOILEro 4e-
JICBeKA — MpHeMHHMKA HHEGOpMANAN. 3Zech NpHIEAINNI aJIeK-
TpHYMeCKH CHIHAJ OPEEPAIAETCA B 3BYK.

3xece Depegaua HEGOPMALAN NPOH3BOAKTCA B (PopMe Hempe-
PBIBHOT'O 3JIEKTPHYECKOT'0 CHTHANA. 3TO AHAJOI'OBAR CBA3S.

Koguposanue n xexoaMpoBaHue HHPOpMALHHA

Hon xoxxporapHeM NoHENMAaeTcA JJ0Goe npecOpasoBaHMe HH-
GopManuK, HAYIIEH OT HCTOYHHKA, B QOPMY, IPATOAEYIC AJIA
€e mepeaayd 0 KaHANY CBASH,

Ha sape sprl paanocBasy IpAMeHAsca Kok asbyxu Mopae.
TexcT npeoSpasoBLEIBANICH B IOCHEAOBATENABHOCTE TOUEK H THDE
(KOpOTKHX B AIMHHEEIX CHI'HAJIOB) M Tepegasaicd s agup. Ilpa-
HEMABIOHHA Ha CJIYX TAKYIO Iepegaly 2eJ0BeK HOMKeH Obli Cy-
MeTh ZeKCAUPOBATE KOX 00paTHO B TeKcT. Erne panbine asbyxa
Mopse nconoas30BaACE B TeserpadHoii ceasu. Ilepenaga un-
dopManun ¢ noMonILIo a36yKH Mopse — npuMep AHCKpPeTHOH
CBA3H.

B HacToaimee BpeMda IIHPOKO HCIOAL3YEeTCA HIuppoBas
CBA3S, KOTTa IepeaapacMaa HHQOPMANHA KOAHPYETCH B KBONY -
Hyo dopmy (0 1 1 — aBorunasie DU@PLI), 4 3ATEM ZeKOAAPYETCA
B TeKcT, uMsobpaxenue, 3ByK. Lludporas c¢eA3e, oueBUIHO,
ToXe ABIAETCA AUCKPEeTHOH.

IMym 1 3amuTa or myma. Teopusa xogaposamna lllernona

TepMUHOM «IIyM» HA3LIBAKT PABHOrO poja MOMeXH, HCKAa-
IKAIOMNeE MepeTaBaeMblii CHTHAJ M OPHBOAALIHE K IOTepe WH-
dopmannu. TakHe DOMeEXH IPeiKAe BCEro BOSHUKAIOT NG TeX-
HAYeCKUM TMPHYHHAM; ILI0X0e KAYeCTEO JHHHI CBA3H, He3a-
OHIOIEHHOCTh ZPyT OT JApyra DAsAMUYHBIX  ITOTOKOB
HHbOpMANH, epeJaBaeMHX IO OZHHUM M TE€M Ke KaHajJaM,
Yaero, beceays 0o TeJie)OHY, MBI CABIINHM ITIYM, TDECK, MEIIIa-
IOIMWeE MOHATH cobece JHAKA , MJIX HA HAIN PASTOBOD HAKJIAABIBA-
€TCA pasroBop APYTHX Jiofeil. B Takux cayuyaax HeoOxozuma
3aIfuTA OT IOyMA.,

B nepByw ovepenb NPUMEHAKIOTCH TeXHHYeCKHe CHOCOGR
3AIATE KAHAJIOB CBA3H OT BosJeiicTeua myMoB, Takue cuo-
co0kl OLIBAKT CAMKMH PASHBEIMH, HHOIAA MIPOCTEIMH, HHOTA
OUeHE CA0KHBIMA. HanpuMep, ACIIOJIL30BAHKE 3KPAHNDPOBaH-
HOTO KabeJjis BMeCTO «TIoJIOro» IIPOBoAA; IpEMeHeHHE PAIHOT0
poaa GHIETDOR, OTACHAIIINX MOJAE3HEIN CHrHAJ OT IIYyMa,
H Op.
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K. Illernon paspaboran cuenHalbHYI) TEOPHI) KOARDPOBA-
HRA, RAIWMYD MeToabl 60pEOH ¢ myMoM. OfHA U3 BAXXHBIX
uaeit 9Toli TeOPUH COCTOUT B TOM, UTO I€peAaBAEMBIi 10 THHUNA
CBA3ZH KOJ ACJMEH OHITH M3GRMTOUHNM, 3a cUeT 3Tor0 HoTepsa
Kaxo#-1o YacTH HHGOPMANHUY DU IepeAade MOXeT ORITH KOM-
nesEcupoBana. Hanpmmep, ecan npu pasrosope no reaedony
BAC IJIOXO CABNIIHO, TO, HOBTOPAM KAXKI0E CJAOBO JBAMKABI, BEI
mmeeTe GoJsbme mMAHCOB HA TO, 4TC cofecefHHMK moiiMer Bac
OpPABAILHO.

OpHaxo Henbafd AeJaTh HM3GRITOYHOCTE CIAHINKOM GOJE-
moii. ITO IPUBEAET K 3alePKKaM H YAOPOXKAaHUIO cBAsH. Te-
opua KoampoeaHua IIeHHOHA KAK PA3 M HOIBOAAET OOAY-
IHTHh TAKOH KOoJ, KoTOPHIH §yaer onTumMansamM. [Ipu arom
BE36BITOYHOCTE HepeAaBaeMoii mHpopManmum GyAeT MHUHH-
MaJIBHO BOZMOKHOH, & JOCTOBEPHOCTE IPHHATON HHDOpMAa-
OHH — MaKCHMAaABHOI.

B coBpeMeHHEIX cCHCTeMaX HAGPOROHA CBASH YACTO IPUMEH -
eTcH clemynomuii npneM §opeOL ¢ moTepeit nEGOpMAIEH NPH
nepegavde. Bee coolmenne pasfupaerca HA MOPIAH - NAKE-
mus, JIIA KARIOTO MAKETA GLIYUCAREMCA KOHMPORLHAR CYM-
Ma (cyMMa ABOHYHHRIX Tu(Pp), KOTOpas mepefaeTca BMecTe C
JAHHBIM DaKeTOM. B MecTe IpHeMa 38HOBO BEITHCASTETCH KOH-
TPOJbHASA CYMMA NPAHATOrO NAKETA, H €CJIH OHa He COBIIAZAET C
NEePBOHAYANBHOH, TO IePeAATIa JAHHOIO NIAKETA HOBTOPAETCA.
Tak OpOACXOZHET A0 TeX HOp, MOKA HCXOAHAsS M KOHedyHAd
KOHTPOJIBHBIE@ CYMMEI He COBIANYT.

jfo"‘ KopoTtko o rnaBHOM

Jwbasa reXHHUECKAA CACTEMA NepeAaun RHPOPMAIHH COCTO-
HUT A3 HCTOYHAKA, TIPHEMHAKA, YCTPOMCTE KOAUPOBAHNS U XeKO-
AUPOBAHHA H KaHAJ4 CBASH.

Iloxa kogupoBAHHEM NOHHMAETCH NpeobpasoBaHue NHPOPMA-
OuH, ARyOieif oT HCTOYHHKA, B GOPMY, HPHIOXHYIO AJIH ee nepe-
Aa9H 10 KaHANY cBAsH. [lekogmpoBaHHe — 3T0 0OPATHOE IPeoh-
pasoBaHRE.

HIyM — 2T0 noMexn, NpABOAAINAE K NoTepe ARGOPMANNH,

B Teopnm KOoAUpORAHHA paspaboTankl MeTOALI OpEACTABRIE-
HHA nepegaRaeMoil URGOpMANUHE ¢ OENBI0 YMEHBINEHHA €€ Imo-
Teph oA BO3AeiCTEREM INYMA.,
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? Bonpocsi u 3adanus

1. HazoBHTe OCHOBHBIE 5JIeMEHTH CXeMEI NepeXaud MHGOPMAUHH,
npeanoxennod K. lernonoM.

2. Yro Takoe KOAHpOBAHKE M ASKOANPOBAHMEe OPH Nepefave EHDOP-
Manuu?

3. Yro raxoe mym? Kaxosu ero mocneactsua npu mepepaye Hudop-
MATHH?

4, Karve cymecTRYIOT cIocoSu BopEOLI ¢ mymom?

1.2. ApxvBMpoBaHue U pazapxusupoBaHue (pannos

Ocnosubte nmembt napazpada:
n nPolReMa CHAMUR OanHbX;
B GAZOPUMM CHAMUS ¢ UCTORL306AHUECM KKo0a nepeMer ol
Onurb,
W QRZOPUMM CHCAIMUA C UCNORLIOBAHILLEM o putuenma
nOBMOpEHUR;
B POZPAMMBL-GPDXUBGMODHL.

IIpo6neMa ¢EATHE JAHHEIX

Br1 yike 3HAeTe, YTO C NOMOINEI INIoGansHOH ceTH HaTepHeT
NONB3IOBRATENE TMOAYYAET AOCTYN K OTPOMHEIM MHQPOPMamMOH-
HBEIM pecypcam. B ceTm MO'KHO HAfITA peAKYI0 KHUTY, pethepaT
NPAKTHYECKH 110 JI060i TeMe, GhoTOrpadu ¥ MYSEIKY, KOMILI)-
TEPHYIO UTPY M MHOIOe Apyroe, IIpn nepesaue 9THX ZaHHEIX 1O
CeTH MOTYT BOSHHUKHYTE npobaeMsl 13-3a HX GoJibmIoro odnema.
IIponyckEAA C¢HOCOOHOCTE KAHAJNOB CBA3HM €mie AOCTATOYHO
orpanndeHa. IfoaToMy BpeMsa nepega¥y MOxeT ObITH CHAHIIKOM
6oapmuM. KpoMe Toro, Ansa ¢aitnos 60ab100T0 pasMepa MOYKET
OKA3aThCA HeJOCTATOYHO CEOGOAHOrO MeCTa Ha ASCKeE.

Pemenne npofaeMB1 3aKJIK0UAETCA B CXATHH JAHHBIX, KOTO-
poe BeJieT K COKPAIeHMI0 00beMa JAHHEIX IPH COXPAHeHNH 3a-
KOZHEPOBAHHOT'O B HUX cofepaaHua. IIporpaMMul, ocymecTRrIa-
IOIO[Me TaKOe CiKaThe, HasHBaloTcA apxuearopamu. Ileppnie
APXHUBATOPH NOABUAUCEL B cepenmre 1980-x ropoe. I'zapHO
IeNBK) MX HCOOJB3CBAHAA OBLIA SKOHOMHSA MECTA HA JMCKAX,
HAGODMANHOHHEIA 00LeM KOTOPLIX B Te BpeMeHa 6pl 3HagH-
TeJbHO MeHbIOe 00'beMa COBpeMeHHEIX SUCKOB.

20—£303
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C:xaTHe BaHHBIX (ApXmBHpOBaHHWE (haiiioB) IpoRCXOAHT HO
CTIeNUANBHBIM ANTOPATMAM. B 9THX aJIrOPHTMAX Yallle BCEero He-
HOAB3YIOTCH ABe NPUHNMIHATLHO PA3NHIAIONIACCH AIEH.

AITODHTM CEATHA € HCHOIB30BAHMEM KOAa IepeMeHHOH
ATHHBL

Iepsas udea: ucnoavaveanue xkoda nepemennoit Oaunst.
JTauuLle, NOABEPrAIHEcA CRATHIO, CHICNAAILHEIM 00pasoM
ZeJAT Ha 4acTH (IeMOYKH CHMBOJOB, «CJA0BA®). 3AMETHM, 9TC
«CJIOBOM» MOXKeT GLITE ¥ OTAeAbHLIH cuMBoJI (kRoa ASCIT). dna
KaKJOT0 «CJIOBA» HAXOZUTCH YacTOTA BCTPEUAEMOCTH; OTHO-
IIEHHE KOJHATIECThA IMOBTOPEHMH TAHHOIO «CJOBa» K obuieMy
YHCAY «CJIOB» B MACCHBE JaHHHIX. Haea aaropuTMa CEATHA
raGOpPMAIHN: KONHPOBATE HaHOOJNee MACTO BCTpeYAlONIHecH
«CJIOBA* KONAMH MeHbIIeH ANHHE, YeM PeAKO BCTpevalomuecH
«cioBg». IIpm 5ToM MOMHO CYMIECTBEHHO COKPATHTBH o6bheMm
daiina.

Taxroit mogxon ua3secTer AapHO. OH Hcnoab3yeTcd B a3byke
Mopse, rae CHMBOJE! KOAUPYIOTCHA DA3MTHUYHEIMHM MOCHEAOBA-
TeJbHOCTAMH TOYEK M THpE, NPHUEM dallle BCTPEYAolIHecH
CHMBOJLI HMeIOT Gosee KOPOTKNE Koawl. HampuMep, gacTo He-
nonszyeMan OYKBa «As KOAMDYETCH TaK: ¢ —. A pearas Gyrsa
«JK» — Tax: e ¢ ¢ — B oTiIHYHe OT KOAOB MOCTOAHHON JIHHEIL, B
9TOM cJaydae BOSHHKaeT npofjieMa OTAeIeHHA KOAoB SYKE ApDYr
oT apyra. B azGyke Mopse sTa npobieMa pentaeTcs ¢ HOMOIILE)
«nayaei» (mpobexa), KoTopasd, Mo CYTH, ABIASTCA TPETHAM CHM-
BosqioM andasuaTa Mopae, T. e. andasnt Mopze He ABYX-,
a TPpeXCHMBOJILHLIIA,

Hudpopmanusa B maMATH KOMIBIOTEDA XPAHHTCA ¢ HCIIOMAB30-
BaHWEM  [ABYXCHMBONBHOTO  aixdaBHTa. CoenpansHOro
CHMBOJNa-pasAenuTe/Ia HeT. H Bece e yAaNOCH IDHAYMATL CIIO-
cof CIKATHA AAHHBIX ¢ NepeMeHHOH AMHHOR KOAA «CJIO0B», He
TpeSyHInHl cuMBOAa-pa3geanTend. Taxoif aaropuT™M Ha3HIBa-
eTca anropuTMoM . XatddMmena (puepnrie onyoaurkopan p 1952
rony). Bce yHEBepCcAJIbHEIE ADXHBATOPEI pafoTAIOT IO AJITODHT-
MaM, NoACGHEIM anropuTMy XaddMeHa.

AaropuTM cKAaTHA ¢ MCIOAL3oBanMeM Koddhdmnenra
NMOBTOPEHAA

Bmopan udes: ucnoavzoaanue rxoapduluenma noemope-
nua. CMeica aJropATMAa, OCHOBAHHOT'O Ha aToi Hnee, 3aKAKOUYA-
€TCAl B CIAeVIOIMIEM: CIH B CXKHMACMOM MACCHRE JAHHEIX BCTpe-
yaeTcA NeNoYKa H3 MOBTOPAIOIMXCA IPYIN CHMBOMOB, TO €€ 3a-
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MeHAIOT napoii: uncio (KoaddHiIHeAT) NOBTOpeHNiI — Ipynna
C¢HMEBOJIOB. B 9T0OM ciiyuae AnA ANHHHBIX DOBTOPAIOIIAXCH HETO-
YeK BHIATPHIN IMMAMATH OPH CXKATHH MOXKeT OLITH 09eHBb GOJIB-
mumM. Jaanasiif MeTon HauGoee adhpeKTHBEH IPHA CHKATAN I'pa-
¢dngeckoit vEGOpMATHH.

IIporpaMMEI-apXHBATOPEI

IIporpaMMHI-apxHBATOPH CO3AAIOT APXHBHBIE daiins {apxu-
BBEI}. ApxuB npeacTapiager cofolt Gaiia, B KOTOPOM B CKATOM
BHAe XpaHATCA OOHUH MK HeCKOJABKO daiino. [Ia Hcnos30Ba-
HHA 33apXMBHPOBAHHEX (baiinoB Heo6GXOANMO MPOU3BECTH HX
H3JeYeHNEe H3 APXMBA — pAZapXHEBHporaHHe. Bce nporpam-
MEI-aPXHBATOPH OORIUHO NPEJOCTABIAKT CACAYIONIHE BOSMOMK-
HOCTH:

o noGarnenue GailyioB B ADXHB;

e H3BjmeucHHe dbaiinos us apxusa;
& yaanenmne HadaoB H3 APXHBA;

& IPOCMOTP COZEpP:XKMMOro ApXMBA.

B =macroamee Bpema HamBojiee NMONMYJIAPHE APXHEATOPH
WinRAR u WinZip. WinRAR o6ixagaer 6oJiee HIHPOKKEMH BO3-
MOXHOCTAMH N0 cpaBHeHH® ¢ WinZip., B uacTHOCTH, OH JaeT
BOSMOXKHOCTE COSJAaHMA MHOMOTOMHOTO apXupa (910 yAolHO,
eCJIH APXHUEB HeoBXOanMo CKONMNPOBATE HA AUCKETY, A €70 pasMep
npepsnnaeT 1,44 MGaiiT), a Takae BOZMOMKHOCTE CO3JAHNA CA-
MOPACIaKOBBIBAIIIETOCH APXHEA (B 9TOM clIyuae AJA M3BIeye-
HHA JaHHALIX H3 APXHBA He HYKeH CAM aPXHBATOD).

IpuBeaemM mpHMep BBITOAH NCIOJb3OBAHHA APXHUBATOPOB
I PH NepeAade AAHHBIX MO ceTH. PagMep TEKCTOROTO JOKYMEHTa,
cofepxainero maparpad, kKoropuiif Bl ceifuac umTaere, — 31
K6. Ecam 9aTOT AOKYMEHT 3aapXHBHPOEATE ¢ HOMOINBI
WinRAR, To pasmep apxmBHOrO (aiina cocrasur Beero 6 K6.
Kaxr roBopHTcA, BEITOAA HAJHIIO.

IToap30oBaTLCA NPOTPAMMAMHP-APXHBATOPAMH OYEHE IIPOCTO.
Yro6LI CO3AATE APXHB, HYXXHO cHauaa BEOGpaTe daiiner, Koro-
pble Heo0XOAHMO B HET'O BKJIOUHNTE, 3AT€M VCTAHOBHTD HE00X0-
AAMEIe mMapaMeTpH (cnocob apxmpanmm, dopMaT apXHEA, pas-
Mep TOMa, €CJIM apXUB MHOTOTOMHBIN), H, HAKOHEMN, OTAATH KO-
mauay <Cosaars apxme». IIoxomuM o06pasoM IPOHCXOAUT
ofpaTHOe fJeiicTBne — M3BAedenue daiinop u3s apxuea (pacoa-
KOBKA apxHBa). Bo-nepBbix, HYkHO BHIOpaTh daiiab:, H3BIeKAE-
Mbl€ M3 APXHBA, BO-BTOPLIX, COPEREINTE, KYAa JOKHBI OBITH
TIOMeIeHs! 2TH Paitanl, H, HarkoHel, OTIaTh KoMaHAy « Aasmeun
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daiiie m3 apxusBa». Iloapobaee ¢ paGoTol nporpaMM-apXHBATO-
POB BEI MO3HAKOMATECH HA IPAKTUYECKHX 3AHATHAX.

P
KOpoTKO O rnaBHOM

Coxarne rEGOPMATIAR TPOASBOAATCA ¢ DOMOINLIO CIIEHAIL-
HLIX IpOrpaMM-apXHBATOPOB,

Ha1e Bcero B ANMOPHTMAX CHXATHA HCTIONLIYVIOTCHA JBA METO-
Ja: ACIONL3IOBARAE KONA DepeMeHHOA JNAHL ¥ HCOOIL30BAHAE
xoaddHUOUeHTA ICBTOPEHASA I'PYINE CAMBOJIOB,

? Bonpocsi u 3adanus:

1. B yeM pasanune KOAOB NOCTOAHHOK U NepeMeHHOH JAMHBI?

2. KaxyMy BOSMOKHOCTAME 06/Ia5810T TPOTDAMMB -8PXHBATOPES?

3. KaxoBa NPHYMHHA MIHPOKOTO NPAMEHEeEHS NPOTDAMM-apXHUBATO-
pon?

4, 3uaeTe JH BH ApYTue NPOTPSMMEI-8PXHBATODE, KPOMe TepevdHc-
JICHHHX B 5TOM Oaparpade?



LononHeHue
K rnaBse 2

2.1. Cucrembl, mogenu, rpagnl

Ochoatbie meMmb: napazpapa:
N NORAMUE CUCTIeMbL;
2pagy cucmemos;
CTPYKIMYPG CUCTREMYL;
sudvt zpagoe;
uepapxuiecKkiie cucmemv u depesva;
cemu.

IlonaTne cHCTeME

Mgzt 6yzieM yonoTpebaaTs TEpMMH CHCTEMA A4 0D03HAYEHHA
CAQMHEIX 00 BEKTOB,

CucreMa — 3T0 O0'BEKT, COCTOAIEIA
U3 B3IAMMOCBASAHHLIX 2JICMEHTOB

H CYIOECTBYIOINHNA KAK €AHHOE Oesoe.

HaBepuaka BaM DPHXOAMAOCH CABINATE TAKHe CJOBA, KaK
«CHCTeNs o6DA3OBAHAA, «TPAHCIIOPTHAS CHCTEMA», ¢«CHCTEMA
BONOCHAOKeHUA», «TOpHAA cHAcTeMas. JleficTEBETEIBHDO, CAORO
«CHCTEMas OYEeHH TacTo yoorpebiadercd B peuH. Iloa sTuM cuo-
BOM MEI O0RI9HO IOHAMAEM TTO-TO CAOMHOE, COCTOANIEE N3 MHEO-
JKecTPa 9eMeHTOR, Hanpumep, cHCTeMa TOPOACKOTO TPARCIIOP-
Ta BKJIWOYAET B cebd TpaMBaAR, aBTOOYCH, TpoadeHOyCcH, TpaM-
BaifHEIe ©TYTH, JHEHHH DJAeKTpoOIeperad, JHAeno, CcryxOn
Te XHHIeCKOTO 00CIYKABAHNA K 11D,

Hupopmayuonnan moderb scaroil cucmemuvl donxcna om-
paxame ee cocmas u CEA3YU MeWdYy COCMABAAIWUMY ee IRe-
MerRmamu.

T'pad cmcreMsr

IocMorpuTe Ha puc, 2.9,
Ha HeM B 0BAJIaX 3a0HMCAHBE HA3BAHHA HACENEHHRIX NNYHKTOB
c kaprel n3 § 7. TIVHKTH, CBASAHHLIE HA KApTe AOPOTAMH,
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A. Noaropran

Puc. 2.9. T'pad, orpamaoniymi crasun
MeKAY HaceJeHHEKMY NYHKTAMY

COSAHHEeHEl HA PMCYHKe JHHHAMA., OfHAKO HA KApPTY 3TOT pHA-
CYHOK He IOXOYK: OTHOCHTEJbHOE DPACIOJIOKeHHEe IOCEeJKOB,
dopMa B JIHHA AOPOT 3AeCh He OTpaXkeHhl. I3 pACYHKA MOKHO
JHINOEL Y3HATH, MEXAY KAKHMH HACeJeHHBIMH IIYHKTAMHA €CTh
Jopord. Tako# puCyHOK ABaAeTCA rpadom.

CTpysTYpa CHCTEMEI

B Hamem npaMepe MBI PACCMATPHEAESM JAHHYIO MECTHOCTE KQK
cucmemyl B3QUMOCEASAHRBIX HACCRCHNBX NYHKMOE8, JNeMeHTa-
MH 9TO# CHCTEMEI ABJITIOTCA TOCEIKH. PACTIONOMeHNe OPOT MeK-
Iy mOCENIKAMA ONPefesIieT CMPyKmypy AaHHOK CHCTEMBI.

CTpykTypa ~— 3TO OOpeAeIeHHEI IOPALOK
oﬁmenunem 9JIEMEHTOB, COCTABJIAIOIIIAX

CHCTEeMY.

DIeMeHTHI CHCTeME! (0HM H306DaeHLl OBAJIAME) HAZEIBRIOT-
ca pepmaramua rpaa. Ceasym Mem Iy 2IeMeHTaMH Hao0pamKa-
worced Ha rpade auauaMu. Eciu aunna HanparieHHad (T. e. co
CTPeNIKOM), TO OHA HASKIBACTCA AYToi. ECJIM HeT CTPeJIKH, TO 3TO
pelbpo. [IBe BeplIMALL, COSANHeHHEIe pefpoM MIH AYTOH, HABKI-
BAIOTCH CMEKHEIMH,

Pasbepemcs, nouemy rpad Ha puc. 2.9 coaep:KHT HEHAIPAB-
JIeHHEIe ANHAN. BeAaKasa ¢cBA3E AMeeT oOpefelIeHHLIH CMEICI, ee
MOKHO KaK-TO HasBaTk. Ha HameM rpade cBAsH Ha3bLIBAIOTCS:
«coeimHeHH goporoiir. IlorATHO, YTO ecain mocelioK A coexam-
HeH aoporoi ¢ noceaxoM B, To, saauuT, u B coegunen ¢ A. 3geck
He MoxkeT ORITh OJHOCTOPOHHEH CBABH.
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Tarme CBASH HASHIBAIOTCH CHMMETpPHYHREIME. CUMMerpuy-
HEI€ CBA3N Ha rpatde — aTo pebpa.

IlpocTeiimeii cTpYyKTYypoli CcHCTeMEB SBAfETCA JHHeiiHan
¢TpYKTYpa. Ecan, HanpuMep, HaceJeHHBe OVHKTH A, B, B, I”
PACOOJIOAEHBI BAOIL OFHOH AOPOTH, TO CHCTEMA JOPOXKHOl cBA-
34 MeXAY HIMH HMeeT JHHEeAHYIO CTPYKTYRY (pue, 2.10).

oNoNoY6

Puc. 2.10

A Teneps pacCMOTPHM NPUMEP CACTEMEl ¢ HECHMMETPAIHH -
Mu cBazaMn, NzobpasuM B bopme rpadia cHCTEMY, COCTOAINYIO
H3 IBYX TeJIOBEK: oTIAa (ero 30ByT JleB) H cxiHa (AHapeii):

Cer D>———>C naveh >

Crpenra (ayra) oTpamaer ¢CBA3L «OBITE OTHOM» . B TakoM ciry-
qae SCHO, UTO chopaBegaue ¢akT <«Jles sABAgeTcA OTIOM
Auppes», Ho He HaoBopoT. IToT QaKT K OpecTABNECH Ha rpade.

Bups1 rpadgor

T'pad, B KOTOPOM BCe CBA3H H300pasKeHkl IYrAMH, HASHIBAET-

CH# OPHEHTHPOBAHHBIM Irpadom.
Ha puc. 2.11 naofpaxer OpHeHTHDPOBAHHKI rpad, cogepixa-

i HHGOPMAIIHIO 0 MYKCKOM COCTABE HeKOTOPO ceMEH,
Baecs ayru 0603HAYAIOT CBA3L «6EITE OTHOM, T. €. JleB ABIA-

erca ornom Amapesa u Ilerpa, Amapeil — orenm Anexces, a

Tletp — oten Muxamaa n [IMHTpHA. ¥ KaXKACIO YeJ0BEKA MO-

C Jles_>
C_Nerp >

Cnoncon > Chwamn > C o >

Puc. 2.11. OpnenTeposanasiil rpatd poacTBeHEHEIX cBadel
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JKeT GHITH TOJIBKO OZUH OTeH, HO HECKOJbKO AeTeit. [losToMy B
KAXKAVIO BepIIMAY rpatha MoskeT BXOIATE TOABKO OHA CTPEIKA
{ayra), a BHXOZUTE — HecKoAbLKO. Taxoii rpad npeacrarnsaer
cofoil reHeasOrAgecKoe Jepeso.

JMeperoM HAIKIBAIOT rpad, B KOTCPOM HET NETENb, T. €. CBA-
SAHHBIX IO 3AMKHYTON JINHAA PEepOIAH.

Tpad 58 pHc. 2.9 HeAL3A HASBATE AepeBOM. B HeM OUeEHAHK
neran: fagm — IloaropHasa — Bo6pm — EnoBo — faum u 0op.
Ecam 6nl, Hampmmep, Mexay Bnoeo m BoGpamun, Enoso n
Osépuoii He 6RO qOpPOT, TO TAKO rpad GEA GBI fepeBoM.

¥ mepesa Ha puc. 2.11 sepmuna «JleBs apnserca xopaem. Ot
KOPHS HAVT BETBH, II0 KOTOPHM MOMKHO A00paThca Ao ool
IPyYToH BepIHHL] IePeBa TOJBKO II0 OGHOMY 11yTH. KoHeuHEIe
BEPINUHK KajAOH BeTBH Ha3HIBAIOTCHA JHCTHAMH,

Hepapxmaeckne CHCTeMBl M AePeBhA

HasBaHne «aepeBO» BHIGpaHO He CAy4aiiHo, IOTOMY YTO O9€-
EHAHO HEKOTOpO€ BHEIMHee CXOACTEO ¢ JePEeBOM-DACTEHHEM.
IIpapaa, AepeBo-rpad BHIIAAAT NEepeBEPHYTHIM, HO 9TO CBI38-
HO ¢ Hamreli IpUBHYKOM DHCATE CBEDXY BHHS, & He HAOGODOT.
A cTpoRTh AepeBo yA00HO, BAYHHANA ¢ KOPHA.

Cucrema, HHQOPMAMOHHAA MOZEIb KOTOPOHA
OpeXCTABJIACTCS B BHAE AcpeBa, HA3BIBAETCA

HepapXHIeCKOH cHCTeMO.

Kag npaenino, uepapxuveckyio cmpyxmypy umMeom obuiecm-
GCHHBIE CUCTMEMbL, MENOY LACMAMU KOMOPHIX YCMAHOBREHbI
OMHOUleHUA noduunenrHocmu (HAIPHAMED: AWPEKTOD — Ha-
YANBHHK OeXa — HAYaJLHMK yuacTKa — Opuragmp — palo-
© unit); cucmemol, MeXxdY LacmAMU KOMOPbLX CYULeCc MEYIOMm om-
HOWeHUA 8X0M0eHUR 00HUX 6 OpYyzue (HanpuMeDp: denepanud,
pecnybimia, obnacTe, ropos, pajioun). Ha prc, 2.12 el BrANTE
«reorpaduaeckoe fepeBos. Ero KopHEeM ABASAETCH BePUIHHA
«ILtanera 3eMad», JUCTHAMH — I'OPOAA.

Bepninaer aepeBa HA puce. 2.12 4eTKkO pasAeseHE HA OATH
ypoBHeii. lepero Ha puc. 2.11 uMeeT TPH YPOBHA.

JAnsa pepepa BRIONHAETCA OPABRIIO: GEPUIUHDL BEPXHEZO
YPOBHA CRIAHDBL ¢ BEPULUHAMU HUNCHEZ0 YPOBHSA KAK «00UH KO
Mrozuam». OfAH KOHTAHEHT COAEPKUT MHOKECTBO CTPaH, OAHA
CTpPaHA — MHOMKECTBO PETHOHOB, A He HA0OOPOT.
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MnaHeta Jemna

=
e

Croom> () Qoo oo smamenes> CEaprar)

Pac. 2.12. I'pad nepapxudecKoil cCECTEMEI
(«reorpatmaecKkoe AepeBos)

HepapxuaecKHMH ABAAIOTCS PASIMYHEIE CUCMEMb KAQCCU-
durayuu 6 naywe. Hanpumep, B 6H0JI0THH BeCh XKMBOTHEIM MHD
deMnm paccMATpPHBAaeTCSA KAy CHCTeMSa, KOTOPAd JAeJUTCA HA
THIBI YKHBOTHBIX,, THIIBL ASJMATCA HA KJIACCHL, KJIACCHL COCTOAT H3
OTPAZOB, OTPAALL — H3 CEMEHCTB, ceMelICTRA AeNATCA HA POFRL,
poxsl — Ha BMALL. ClaeqoBATENBHO, CHCTEMA JKUBOTHRIX HMeeT
IIeCTHYPOBHEBY) HePapXWUeCKVI) CTPYKTYPY.

Cern

A Tenepp pacCMOTPHM CHCTEMY, H300pAXKEHHYIO B BHJE rpa-
tha 5a puc. 2.13. IToT rpad comepKUT TY Xe HHQOPMAIHIO, YTO
" taba. 2.5, o ocenIeHHH YeTHPHEMA YUeHUKAMH INKOABL pas-
JAIHLIX PaAKYIBTATHBOB. PYCAHOE HOCEIIACT IE0JIOTHIO B TaH-
Iel, CeMeHOB — reQJOTHI0 H IBETOBOACTBO, 30TOBA — IIBETO-
BOACTBO A TaHIE, IIITRTNHEA — TAHIEI.

PycaHoB Cemenos 3oToRa LUnanuHa
\ 4 ; Y Y } ¢ h 4
l'eonorua LiseToBOACTRO Tanuw

Pnrc. 2.13. T'pad, MEWOIOHH CTPYKTYDY THILA ¢CETH»
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37eck MMEIOTCHE ABA YPOBHA BepIIHH, HO IPABIIO ¢OJHH KO
MHOrAM» Be BEINOJHAeTCH. OHH YIeHHK MOMKET IIOCEIIATL MHO-
#ecTBO QAKYABTATAEOE; OAUE (PAKYILTATHE IIOCEIIAET MHOMKECT-
BO yIeHHKOB. TAKO NPUHIKI CBASH HA3LIBAIOT « MHOTHE KO MHO-
ruM» . I'pad ¢ raroil cTpyKTYpOii BOCHT BASBAHAE CETh.

DneMeHTHI ceTH He Beerda NeJIATCA 0 YPOBHAM. B ceTu Bo3-
MOXHO IPOH3BOJbHOE COSAHHEHNE DJEMEHTOB: KAaKALIA 3Jie-
MEHT MOXKeT OBITB coegmHeH ¢ mobniM Apyrum. I'pad =Ha
puc. 2,11 — npuMep ZOPOKHOIN CETH.

KopoTko o rnaBHOM

Cuerema — 310 00REKT, COCTOANHII A3 B3AAMOCBA3AHHLIX
B3JIEMEHTOB M CYIIECTBYIOINMAI KAK eUHOe IeJoe.

CTpyKTYpa — 9TO OOpPEAENIEHHRIH NopazoKk o0beAMHEHHSA
B3JIEMEHTOB, COCTABIAIOIIHX CHCTEMY.

C noMombio HHGOPMAITHOEHOH MoZenA-rpatda MOXKHO BHpA-
3UTh HHGOPMAI[HIO O COCTABE H CTPYKTYPE CACTEMEL,

DJIeMeHTEI CHCTEMBL H300paKanTCA OBAJAMH H HA3EIBAITCS
BepInHHAMHK rpada; cBAsH A300pAKAIOTCA THHAAMH, COSHHA-
10OIMMH BEDIIMHE,

JBe BepIAHEI, COSOMHERALIE JIHHAEH, HASLIBAIOTCA CMEYKHBIMH,

HecuMMeTpHUHOE OTHOIIEHHE H306paKaeTcA HAOPABACHHOMT
auaneil (ayroit); cHMMeTpHUHOe — HEHANIpABJCHHON JIHHUEL
(pebpom).

JInBeiinag cTPYKTYPa — NpocTeiiman cTPYKTYPA CACTEMEI.

I'pad, B KOTOPONM Bee cBASH H300paKeHB! AYraMu, Ha3EIBAET-
cH OpHEHTHDPOBAHHEIM rpadoM,

JepepcoM HaSHIBAIOT rpad, B KOTOPOM HET OeTelb, T. €. CBA-
8aHHKIX 110 SAMKHYTO! IMHHA BepIOAH. MeX1y BepIDAHAMH CO-
CeTHAX YPOBHEH AepeBa B HAIIPABACHHH CBEPXY BHI3 BHIIONHA-
€TCHA NIPAHIMI CBA3H «0QUH KO MHOTHM» .

Cucrema, mEGPOPMATNOREAA MOAEIE KOTOPOH MpeACcTaABAeT-
cA B BH7e AepeBa, HA3LIBAETCA HEPAPXHYECKOH CHCTEMO.

Cetp — 9T0 rpad CHCTEMEL ¢ TPOH3BOJILHHM NPHHIHUIOM
CBHA3H.

? Bonpocst u 3adarus

1. Yro Takoe cAcTEMA} CTPYKTYpa?
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2. HagzoBHTe 3J8MEeHTH, COCTABASIONIAE CASAYIOIIHE CHCTEeMBI: ABTO-
MOGHNL, MONeKYAA BOJH, KOMOBIOTED, Marasul, Colgeqdnas cHc-
TeMa, CeMbd, dyT6oarRan KoMauna, apmMua. O6ocuayiiTe BaauMoaa-
BHCHMOCTE 3JIEMeHTOB 3THX CHCTEM.

3. Yro rarxoe rpad? Kaxyro sudopmanuio oH MOKeT HeCTH B cebe?

4, Kak Ha rpade m3o0pamarTes 5JEMeHTH CHCTEMEl M OTHOMEHNS
MeXAY HAMA T

5. Yro 3HAYHT <«CAMMETPHYHOEC OTHOIICHHE», «HeCHMMETPHYHOE
orHOmeHAe»? Kax oHu mazobparxaliorea Ha rpade? IlpuBegure
OpHMEDEI.

8. MaiiTe mMera BOSMOKHEIM CBA3AM MEXAY CASAVIONIUME o0 heKTa-
MH ¥ H300pasKTe CBA3A Me;KIY HUMH B opMe rpada: Gpart u cecr-
pa; yaeHUK B mioxa; Camra u Mama; Mockea u ITapusx; MEHHCTD,
IHpeKTOD, padounii; IIymxua u JJanTec; KOMNBIOTEP H Iponeccop.

7. T'pad ¢ KAKHMA CcBoficTERAMA HA3KBAXT AepeBoM? YTO Takoe Ko-
DpeHb lepeka, BeTBH, THCTRAT

8. Kaxne cHCTeMbI HABHBAIOT HEDAPXAYECKHMA?

9. Moxno a1 cucTeMy Qaiiaos B Microsoft Windows (1 eif mogofueix
OC) zaspaTh nepapxudeckoii? Kaxoil cMBICII HMEIOT CBAZH MEXIY
aneMeRTAMY 3ToH cHeTeMEl? Yro B Hell ABAAeTCA JNCTHAMH, BET-
BAMH, KOpHEM?

10. Hapucyiite B e rpada cacTEMY, COCTOAMYO M3 YETHIPEX ONHO-
KJIACCEMKOB, MeXAy KOTOPEIMH CYIMECTBYIOT CIHeAYVIOIONEe CBR3H
(B3amMooTHOmMEeHNA) — dpysecam: Cama u Mama, Cama u [ama,
Mama u I'puma, 'puma u Camna.

I'aaps Ba moxyueHAR rpad, OTBEThETe HA BOIPOC: ¢ KeM Cama Mo-
JKeT DOJeNHTLCH CeKPeTOM, He PHCKY A, YTO OH CTAHeT H3BECTEH KO-
My-TO APYTOMY?

2.2. O6BeKTHO-MHPOPMaLUOHHDbIE MOAESTN

OcrosHbie meMul napazpaga:
m ¥mo makoe obsexm;
= caoilicmea ofsexma;
8 cocmonnue obsexma;
m nogedenie ofsexma;
m KJRaccel ofsexmos;
m Hacaedosanue; uepapxuyecKue cucmemdi KAACCO8.

Yro Taroe o0BERT

A ceffunc pacCMOTPHM €Ie OAME NoAX0H K RHPpopMAnHOHRBO-
MY MOZeJIHpPOBAHKI0, KOTOPLL HaSLIBAETCHA 00 BEKTHO-ODHEHTH -
POBaHHEIM Hogxogom. I'TaBHEIM NOHATAEM 3ACh ABJIAECTCH 11O~
aarne «o0eeKT». [ToacHEM ero.
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O6%LeKT — 3TO HEKOTOPAA YACTh OKPYAaIieil HAC

OeiicTBHTEALHOCTH, BOCOPMHHMAESMAT KAK eAUHOe
nemoe.

C TOYKH 3peHHA BOCIPHAATHAA JEJOBEKOM O0BEKTH MOMKHO
PASACJATD HA CAeAVIONHE IPYIIILL:
& OocASAeMBIC FUIH BAAHMEBEIE 00BEKTH (HAOpAMEep: Kpecho,
ABTOMOGHNEL, MOCT);
¢ o0paskl, CO3gaHHLEIE MHULIeHHeM (HAIPHMEP: CTHXCTBO-
peHme, MYSHIKAJIBHOE OPOHSBEACHHE, MATEMATHICCKAA
TeopeMa).

CrolicTBa 00'BeKTa

O6beKTHO-HHPOPMALIOHHAS MOJEIE JOIAKHA OTPAIKATD HE-
KOTOPHIi HAaGop CBOMCTR, IPHCYIUNX O6bEKTY MOJEIAPOBAHM .

CeolicTBa 00BEKTa OTANIAIOT €0
OT Apyrax o BeKTOB.

PaccMoTpuM npuMeps 06'beKTOB B HX ¢cBoMCTB (Taba. 2.6).

Tabxuua 2.6. CeolicTea 06EEKTOR

Hmsa obpexTa Caoiicrra

Hus

Moii npenodaasamens Crax paboTsl

Yuraemuliil KXype

Obpen

Konmaecrso saaaroll mamMaTn

Moit wecmxuii ducx

Hua

Hara cozpamma

OfpeM sanmMaeMol MaMATH
MecTononomxenne

Bamnuuviii doxymenm

¥ ramgoro KOHKpeTHOro ofbeKTa ceolicnmea umewm onpede-
AeHHwe 3Havexui. B Bammem npumepe Jo0aBRHM 3HAYEHUSA
cBoifcTs 06beKkTOR (TG, 2.7).
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Tabmuna 2.7. CrosicTrba 1 2navenns 00LeKTOB

Hmsu ofrnerTa CpoiicTBa SHavueHuA cROHCTR

Hua Hsanos Hean Hearopng
Mot Crax paboThl 10 ner
npenodasament pa

Huraemuii Kype MaTtemaTnxa
Mot Omen 10T6
wcecmicuil duci KommaecTso sagaTolt 5T6

maMaTH

Husa main.doe

007

Bareruids Iata cosganns . 20 mora 2007 roaa
doxymenm Q6 beM 2AHBEMAEMO

naMATH 50 K6

Mecrononoxkenue C:\Documents

CocTosane 06BeKTA

Cocrosane 00BEKTA XAPDAKTEPHSYETCH EePEeYHEM BCEX BO3-
MOKHBEIX €r0 CBOHCTB H TEKYIIAMH 3HAYCHAAMHA KAMKIOIO H3
aTHX cBoitcTe. HaMeHeHMe cocToaams obBeKTA OTpAXKACTCA B
OOBeKTHO-HHDOPMALIMOHHOM MOZeNH H3MeHeHHeM SHAYeHmH
ero croiicte. Kar npaBuno, 00heKTH He OCTAITCA HEM3MEeHHBI-
mu, Hanpumep, pacter ctaxk paGorwl yunrens . H. Heanosa;
HA JKeCTKOM AUCKe N3MeHSeTCH 00beM 3aHATON NaMATH; HOKY-
MeHT MO)KeT GRITh mepeHeceH HA APYToi JHCK, B APYTYIO MANKY
H np. Bee aTH nponecchl B 00heKTHO-HHGDOPMAITMOHHOM MO
OTPAMKAIOTCH HIMEHeHMAMHY 3HAUSHUIA CBOlicTB,

IloBeneame ofiLeRTA

B o0BexTHO-EHGOPDMATROHHON MOJENH OTpaXXAlOTCA He
TOJBKO CBOHCTBA, HO H IOBeAcHUE 00/BeKTa,

IloBegeuue obnexra — melicTBUA, KOTOPBIE MOTYT
BEREITIOJIHATHRCHA HAN of6'LEKTOM NIH KOTOPHIEe MOXKeT

BHINIOJMHATE CAM 00'LeKT.

OnumieM nDoOBefeHUe OOBEKTOB W3 Hallero IpHMepa
(raba. 2.8).
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TaGauna 2.8. IlosegeHre o6HEKTOR

Hma obrexra Iosegenne (neiicTERA)

Yrerne AeKIHA
Moii npenodasamens Ilpnem sk3aMeHA
IIpoBeaeHEne KOACYTBTAILHHE

DopMaTHPOBAHNE

Moit weemuuis ducx
KonmuporaHne

OTKpRITHE
YreEne

Baxcuvilt doxymenm Sanuck
KonupopaKne
IlepenMeHcBaEHE

Knaccrl oserroB

A ceifgac BBeieM eIme 0ZHO 09eHb BAKHOE MMOHETHE AN obh-
ERTHO*HH(]JOPMG.HHOHHOI‘O MOJEeIHPDOBAHHA — OOHATHE KJACCH.

Kaacce o0 BeKTOR onOpeeisseT MEOMECTRO
00BeKTOB, 001a8a10IINX OAHHAKOBEIMH

CBOHCTBAMA ¥ NOBEAeHHEM.

ToropaT, UTO OOBEKT ABAACTCA IKIEMILIAPOM KAKOTO-nHUbO
Kaacca. Bee mpenogasaTesu 0S6IaAa10T OGHAM H TeM JKe HaGopom
CBOMCTB (MM#, CTAX PAGOTEI, YATACMBIHA KYPC) M DOITOMY 00pasy-
1or Knacc. IIpucBomM sroMy Kiaccy uma «IIpenodasamenvy.
Kasxapni KoHKPeTHEIH OpenogaBaTelk — 3K3eMIUIAD 3TOro KIac-
ca (sum 06berT). CnenoratensHo, «Moii npenodasamentyy — 9K-
seMIuLAp Kaacea «IIpenodasamensvy . AHAOIHYHO MOMKCHO BBECTH
RJIace «Hecmruil duck», 06 beAUHHE B HEM BCe JKECTKHE AUCKH.
Toraa «Moit dcecmruii Juck» — SKIeMILIAP KiIacca «Hecmuuit
duck». Eciu NPHEATE BO BHUMAHUE, 9TO Kaace «Joxymenms
ONMUCHIBAET CBOMCTBA M MOPelleHMe BCEX NOKYMEHTOB, TO «Baxc-
Hbil Joxymenm» — DKIEMILIAD Kiacca «Joxymenm» .

Tarkum 00pasoM, PK3eMILTAp KJacca (06HLEKT) — 3TO KOH-
KPeTHBEIA OpeaMeT MIH o0pas, a RJIACC ONpeAesisgeT MHOMECTBO
00'BEKTOB ¢ OAMHAKOBLIMH CBOMCTBAMA U moBeneHmeMm. Kiaacc
MOMKeT DOPOKAATE OIPOHIBOILHOE YHCIO0 O BEKTOR, OMHAKO JIFO-
00if OG'BEKT OTHOCHTCA K CTPOTO PHKCHPOBAHHOMY KJI&CCY.



DononHeuue k rasa 2 307

O0bEKTHO-ARPOPMAITNOHEHEE MOASNTH MMEnT HepapXwdiec-
KYI0 CTPYKTYPY (Aepeno). HepapXHuHOCTE NPOABJIAECTCA B TOM,
YT0 HEKOTOPHI KJIACC CAM MOXKET OLITh HOZMHOMKECTBOM PYTro-
T0, f0oJ1I€e MUPOKOro Kaacea. BoT nprMep HepapXHuecKoil RiIac-
cupuranuy na Snoaoruu: sng «Hacexomuiey BRIOYAET B ceba
aBa orpana: «Hpeiaambie» u «Beckpviivie»; B CBOIO OUepenb
«Kpviaamoies HaCEKOMBIE JeAATCA HA CHEAVIOHIE IOAOTPAXBI:
«Momuinbrkus, eBaboeu», « Myxu» nr. a. (puc. 2.14).

Hacexomnle

KprnaarTete BecxphLibie

l ' l

MorsUmbER Babouru Myxn

Pae. 2.14. DparmenT knaccaduKaMA HACEKOMBIX

Hacaexopannue. HepapxmuecKHe CHCTEMBI KJIACCOB

B Taroi mepapxayeckoi CTPYKRTYPE MERAY KIACCaMY OlIpe-
JeJAeTcA OTHOIIEHAE HACTEJOBAHKA.

HacnegoBanse — 9T0 Takoe OTHOIICHHE MEXKAY KJIACCAMH,
KOrga OAWH KJACC IOBTOPAET CBOMCTBA M IOBEACHHE APYTOrO
KJacca.

Taxroii cnocof KaaccH(PHKAIIHY, B YACTHOCTH, XOPOIIO COMJIa-
cyeTcd ¢ MeXaHu3MOM OHOJOrMYecKOrc HACJEROBAHHA B MHpE
HaceKoMEIX, Knacen Bepxuux ypoeHell apadoTed Goaee ofion-
MH [0 OTHOINEHHIO K HHKHAM. IIpHn coyeke o gepeBy KakAbii
CIeRYIOITHI KIace ABNAeTCH Oomee cHelH(UYHBIM B B TO JKe
BpeMa HacaegyeT BCe CBOMCTBA CBOMX NPEAINECTBEHHHUKOB.
Knace, cBoiicTBa ¥ IOBeAEHAE KOTOPOro HACIeAYIOTCH, HASHIBA-
eTcs cymepraaccoM (unu 6a30BLIM KiaaccoM). [Iponssoauniil ot
CYIepKIacea KJace HASEIBAeTCA nmogicraccoM. B Hamem nmpume-
pe «Hacexomvie» — cymeprIace Aas noaraaccos «Kpoiaa-
mute», «Becipuiavies, e Momuiaviku», «Babourku», «Myxu», a
«Kpvinamoley» — Cynmepraace JANsA ODOAKAACCOB «Mombiavru»,
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«Babourxu», «Myxu». B nogrnacce AONOMHAIOTCA cBOHcTEA 1
VTOYHAETCHA NOBeieHAe 00beKTOR cynepKaacca. IIpn oopenene-
HHM KJacca «Myxu» Her HeoOXOJHMOCTH BBOAMTE CBOIICTEO
<HAJMUYHE KPELTEEB» , TAK KAK 3TO CEBOHCTBO HACIEAYETCA H3 Cy-
nepkaacca «Kpoiaambies.

Bot enie ofuH OpuMep. PaccMoTpHM cHCTEMY KJIACCOB, OTpa-
JKAIOIIHX CRENEHHA O Ppas3JAAYHBIX BHAAX TPAHCIOPTa
(puc. 2.15).

Tpancoopr
Azpromobuns Kopabiab Camoner
¥ ¥
I'pysoBax Asmanocer,

Pre. 2.15. CacremMa Kaacerndrxaliny TPAHCIOPTHHX CPeACTE

CeoiicTBa ¥ MOBeAeHAE, IPACYIONHE KAXKIOMY KIaccy, OTpa-
JKeHHl B Taba. 2.9, rae aBe3MoYKaMA OTMEYEHLI HacJelyeMble
c¢BoiicTBa M JeificTBHA,

Bee cambie o6mme cBoficTBa paclosaraloTca B CyOepKJAcCCe
«Tpancnopm». OTH cRoiicTBa HacnepyioTCa Kjaccamu «Aemo-
Mmo0uavy, «Ipysoeur», «Kopabavs, «Asuanocey» m «Camo-
aems, KpoMe Tor0, CROMCTBA ¢« MADKA» H «OpODErs HACIEAYIOTCH
raaccoM «I'pysoeur» or OasoBoro kiuacca «Aamomobunv»; a
CBOICTBA <«HAXOMKIeHMEe» M <«BONOM3MEIIeHHE» HACHEXYIOTCA
KJaaccoMm «AsuaHocey» ot 6a3oBoro Kiacca «Kopabav» . B cron6t-
ne «IloBegenne (aefcTBRA)» OTPAKEHO HACTSAOBAHHE AeHCTRHIL.

A TeNleph OIpeAeIMM PK3EMILIADEL KIACCOB (00'BEKTHI) M 3HA-
yenusa ux ceoficrs (tada. 2.10).

B Ta6m. 2.10 MBI ONIpefe I TPH SK3eMILIADA Kiacca «Ae-
momobuavs . \na onpeleNcHUs 9K3eMILIAPOB (00BEKTOB) ApY-
FAEX KJI8CCOB HeOOXOUMO aHaJIOTHYHEIM 06pa3oM 3aJaATE 3HAYE-
HUA CBOHCTB.
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Tabauua 2.9. Crenenns o BUIAX TPARCIOPTA
Hma knacea Crolicrea Ilosegenne
(melcTBHA)
CHrODOCTE
Tpancnopm MomuoeTs JBHKeHne BIIepes
Ilena
Cropoern*
*®
Aemonobiib }\lt[:::goc'rb JAsmxenne soepea*
Mapxka JBHxeHNe HAZAT
IIpober
Cropoern*
MomuocTe*
ITena* Jlsm:ReHme Enepen®
Tpysosux Mapka* Jismmenne naszan
IIpoGer*
T'pysonoaseMHOCTE
Cropoern®
Mompocre® "
Kopabrv ITena* Aenaicenue suepeq
Haxosgenme JiBHxeHne HA3AN
BojougMerneHne
CropocTs*
E:;iom* Jenxenne paepen®
Asuanocey Haxosmperme* ngnmﬁf::,“a:‘ m*
BogonaMeImenre* any
KoJanvecTBO CAMOJIETOB
CropocTh®
ﬁ:mioc“* ABusxenne snepen*
Camonem HA Jemxenne sBepX
Hassanue
Jlpmxenne BHUA
MakcuManhuag BRICOTA TOJE-
TA

IlogBoga HTOr, CAEJAEM BLIBOA O TOM, YTQ TaKoe O&BeKT-
uo-uHpopManuorHan Moaens (OFIM). OHM sknwaaer B ceba
ONMACAHAE ACPAPXNIeCKOH CHCTeMEI KJIACCOE, MEXAY KOTODEIMH
JeMCTBYIOT OTHOIIEHHA HacjemoBaHudA. A Kagoro Kiacea
onpefendAeTcd COBOKYNHOCTh NPHCYIIMX eMy CBOHCTB M Jeii-
cTBNH (MOBeieHNA), YKASHIBAETCA, KAKHE CBOMCTBA B JeHCTRHA
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ABIAIOTCA HACHEXYEMBIMH, & KAKHe ~— cOeGHduIecKknMu, Jns
xasaoro 06eeKTa, Bxogamero B OM, ykasupaercs KIAACC, K-
3eMILJIAPOM KOTOPOTO OH ABJAETCH, A TAKKe KOHKDPEeTHEIe 3HA-
JeHWA CBOHMCTB.

Tatauna 2.10. OxseMuAgpH KIACCOB

HmMs xaacca Hu:anc:am CroiicTra | 3Eayensd CROHCTR

Cropocrs®* | 130 xm/a
Momeocre* | 85 1. ¢.

Asmonmotuire | Moi apromobune | Iema* 156 000 py®.
Mapxa Hnsa
IIpober 190 000 kM
Cropocrs* | 200 xM/u
MomuocTs* | 95 1. c.

Asmomoburv | AsronoSuas apyra { Ilena* 130 004 py6.
Mapra BA3-211¢
IIpoGer 15 000 ke
Cropoers* | 250 xm/u
MomuocTe® | 408 1, c.

Aamonmotuse | Mamwuma cocena Lena* 123000 %
Mapka Mepcegee-600
IIpoder 20000 xm

;6 KopoTko O rnasHoMm

OfeRT — 4ACTE OKpYyKaoInell AeHcTBATEILHOCTH.

O6pexTHO-UHDOPMALOHHAA MOZEXE NOJIKHA OTPANKATE He-
KOTOPLIH HaGop CBROMCTB, MPACYITHX O0BEeKTY MOASITUPOBAHIA.,

Knacc 06pexTOB onpeenaeT MHOMXKECTBO 0OLEKTOB ¢ OOKEA"
KOBHIM HAGOpOM CBOKCTE M AeHCTBHH.

B nepapXmax KJIACCOB Ae#CTEYET OTHOINCHHE HACKEOBAHMAA
MeMCHY CYIIeDKIACCAMU H MOAKIACCAMH,

O6beKTHO-NHPOPMANMOEHAA MOJEIb BKIKOIACT B cebs omn-
CaHMe HePAPXHH KJIACCOB ¥ OTAE/ILHEIX O0LEKTOB ¢ KOHKPETHBI-
MH 3HATEHUAMH CBOHCTE.
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? Bonpocsi u 3adaHus

1. IlpuBeanTe NprMepsl 06LEKTOB {He MeHee TPEX), X CBOMCTB, 3HA-
YeHyi CBOCTE M NOBEREHANA.

2. Bagas Habop KIACCOB, KOTODBIE COAEPKAT CBEIEHHUA O PASAHYHBIX
sEaX OuITOROMH TeXAAKA. B ckofKkax YKA3AHL! cBOKCTBA.

BrITOBaA TexmuKA
(bnpma, HasBaRUe TOPADA,

neHAa)
/ | \ \
Yacht Tenedon Istnecoc Tenernzop
{user,dopma, (meet) {MorHOCTE) (AMATORATD KDRHA,
HAJTEUYRAE EONAEIeCTBO
SypanbHERa) KAHAJKOB)
3
Pagwmorenetdon
(pamuyc Acticreyg)

JiomonHuTe KAl Ki1ace nopeAeHHeM, ONyinuTe 9K3eMILIADH
KJIACCOR M 3HAYEHUS UX CROMCTE,

3. Bagarn Kiaacchl: «PUTYDAr, +DHNCH, «IaKpavieHALNH Kpaa-
paTs, <«PapHOCTOpPORHEMH TpeyroJAbHHK», <«TpeyTOABHHKS,
«Kpyr», «PapHoOeApeHHBIH TpeyroJMbHHK», «IIpAMOYTONBHUK,
«Ksanpars». Knaccudunupyiite 5t 06HeKTH, MCOONBIYA MEXA-
HH3M HacAeAoBaHEuA, ONUIIHTe CBOMCTRA M MOBeAeHHE KAMAOTO
Kaacca.

4. Ina npeamernoit o0nacTi « TypucTHyeckne PUPMEI» OHIIIATE HA-
60p KAACCOB, KOTOPRIE AOJKHEI COAEPIKAThH CREASRUA O PA3IHY-
HEIX $upmMax, a TaKKe 06 acCOPTUMEHTE IPEAOCTABIASCMEIX TYPOR
H YCJIyT,
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5.1. ABTOMaTU3vpOoBaHHbIe
U aBTOMaTHYeCKk1e CUCTOMbI yNpaBneHus

Ocrosrbie meMbi napazpaga:
s wmo maioe ACY u umo mawoe CAY;
B IpOCMbie GEMOMAMbL;
w I[AIT — AITIT npeoGpasosanue;
m cxena CAY;
B YNPAaReHUe 8 PENUME PEARLHOZ0 8PEMEHLL;
B KOHMPOAREPHL U MuKponpoyeccopvi 6 CAY.

Yro raroe ACY m uaro Taroe CA¥Y

KoMOpIOTEPH ODOMOTAIOT PENIATSH 3HOAYH VIDABJICHHA B CA-
MEIX PA3HHX MacIITAGax: OT YOPABIEHWA CTAHKOM FUIH TPAHC-
IIOPTHEHIM CPEACTBOM AC YIOPaBJeHHUS IPOH3BOACTBEHHBLIM IPO-
LeccoM HA OPeAnpHATHM WIH  JaiKe Neloll  oTpacisio
BEKOHOMHKH r'OCYIADCTBA.

KoBeguHO0, DOpy4aTh KOMIBITEPY HOJHOCTRIO, (663 yIacTHd
YeJIOBeKa, pYKOBOAUTE IPpeINPUATHEM HIN OTPACBIO SKOHOMH-
KH CJI0XHO, a1 HebesonacHo. s yIpaBIeHHsa B TAKOM MACHI-
Tabe €CO3JA10TCHA KOMIBIOTEPHRKE CACTEMEI, KOTOPBIE HASRIBAIOT-
Cfl ABTOMATHZHPDOBANBRIMH CHCTEMAMH yYnpapiaemua (ACY).
Tarne cucTeMBE paboTaIOT BMECTE ¢ YEJIOBEKOM.

ACY momoraer pyHOBOJHUTENIO DOJLYYETh
HeolXoAuMY0 HHPOPMAILHIO ANA NPAHATHS
VUPABJISIOMIEro PEIIeHHA, 8 TAKMKE MOMKET
OpPeANOXNATHE HAHOO0Iee ONTUMANILHEIC BAPHAHTEI
TaruX pemennt. OgnaKo OKOHUATENLHOE PENIcHAS
OPAHAMAEST YeJIOBEK,

B ACY ucnonssyorea caMble COBpeMeHHLIE CPECTBA HHPOD-
MATHOHHKX TEeXHOJOrHii: 0a3H AAHHRX H 2KCIePTHHEIEe CHCTe-
MBI, METOALI MATEMATHYECKOTO MOACAHPOBAHHA, MAINAHHAA
rpaduKa 1 op.
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C pacmpoCTpaAHEHHEM  NIEPCOHANLHEIX  KOMIOBIOTEPOR
TexHHYecKo# ocHOBOIM ACY cTanm KoMIOLIOTEepHEIE ceTH. B pamM-
KaX OXHOTO IPeAIPHATHA 5TO JIOKAIBHRIE KOMILIOTEDHEIE CETH.
ABTOMATH3HPOBAHHEE CHCTEMEI VIIDABJECHWA, paboTalomme B
macmrabax orpacim, B roCyAapPCTBeHHEIX MAacIrTabax, ACIONL-
3yI0T rioGanpakle KOMOBIOTEPHLIE CETH.

JIPYTHM BAPHAHTOM IPUMeHeHHA KOMIOBIOTEPOB B yIDaBIe-
HHH ABIAKTCA CHCTEMEI ABTOMATHYECKOro ynpasjeuna (CAY).
OfpeKTaMu YOPABICHHA B 9TOM CAYUAe YAIlle BCErO BRICTYIAIT
TEXHAYECKHE YCTPOHCTBA (CTAHOK, DAKETA, XHMHICCKHH peak-
TOp, YCKODHTENb 3/IeMeHTAPHLIX YACTHLL).

B CAY Bce onepanuH, CBA3AHHEBIE ¢ TPOOECCAMHU
ynparjenua (c6op u o6paboTrka nrdopmanun,
dopMupoBaAHTEe YIPABIAKOIHX KOMAHA,
BO3[elicTBHE Ha YIPaRIAeMEI# o6beKT),
OPOUCXOAAT ABTOMATHYECKH,

0e3 HeIOCPEJCTBEHAOTO YIACTHA T€JIOBEKA.

IIpocTEIe ABTOMATHI

YerpolicTea aBTOMATHYECKOrO YIPABRCHHS CTAMHA CO3Ia-
BaThHCA 3840JIT0 0 NoABNeHHA Nepsnix DBM. Kax npasuno, orn
OCHOBAHEI HA HCHOJB30OBAHHH KAKHX-IHG0 PU3HYeCKHX ABJe-
Huii. Hampumep, aBTOMaTHIeCKHI PeryIAaTOP YPOBHA BOJR B
0axe OCHOBAH HA BHITAJKHBAIOIMEM JeiCTBHH BOALL HA IIOILAA-
BOK Per'yAaTOpPA; ABTOMATHICCKAE OPENOXPAHRTATENH B BIeKTPH-
YeCKHX CeTAX OCHOBAHEI HA TEILNIOBOM ACHCTBHAY 3J1eKTPAYECKO-
O TOKA; CHCTeMAa ABTOMATHUYECKOTO PerYJIHPOBAHHA OCBeIleH-
HOCTH B IOMEINEHHM MHCHOJAL3yeT #HABNeHue doroadderTa.
CymmecTRYIOT ¥ 60Jiee CJIOMHBIE IPHMEPH (ECKOMIBIOTEPHOIO
ABTOMATHYECKOTO YIPABACHAA.

IIperMyINecTEO KOMIBIOTEPHBMX CHCTEM ABTOMATHYECKOI'O
VIOpPaBAeHHA Teped TAKHMM YCTpoHcTBaMH — B X Goapmeif
«HHTEJUIEKTYAJBHOCTH , B BOSMOKHOCTH OCYIECTBIATE Bosree
CHIOYKHOE YOpaABJIEHHE, 9€M OPOCTRIE ABTOMATHI.

ITAIT — AIIIT npeofpazoBanne

PaccMOTpHM CHTYAIMI0, B KOTOpOH 00heKTOM yNpARIEeHHA
SABAAIETCA TEeXHHIECKoe YeTpoHcTBo (1a60paTopHAA YCTAHOBKA,
OBITOBAA TEXHHUKA, TPAHCOOPTHOE CPEACTEO IIH NPOMBINLISH-
Hoe 00opynoBaHUE), & YIPABIAIOINUM 00BeKTOM ~— CHCTEMA aB-
TOMATHYECKOrO YIIPABJIEHH .

21—1303
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Kommpiorep paboraer ¢ ApormyHOH mHGOpMannel, moMenieH-
HOH B €ro DAMATH. ¥ IPABIAIOINAA KOMAHAA, BRIpaGOTAHHASA IIPO-
rpaMmMoii, B ROMIOLIOTEDE HMeeT GopMy ABOMYIHOIO Koma. ITo6m
OHA NPEeBPATHIIACE B GU3HUECKOe BO3AeHCTEHE HA YIIPABIACMBIH
06BeKT, HeoOXOQMMO MIPeodpa3oBAHNE HTOTO KOAA B BJIIeKTPHAYEC-
KHiA CATHAJI, KOTOPEIH NPABCAET B ABUIKEHUE «DBIIATA» VIIDAB-
neanda obpexToM. Taxoe nmpeoOpasoBaHHe H3 JBOHMHOTO KOAA B
3JIeKTPHMECKHNH CHIHAJ HASBIBAIOT HHAGPOaHAJIOTOBRIM Npeobpa-
sopaHneM. Brmmosuawimmil Takoe npeofpasoranue npnbop Ha-
sueaerca ITAH (mu¢poanasorosstii npeolpasoBaTeas).

IIpmGoprl, KOTOPEIE JAIOT BEPOPMAIINIO O COCTOAHNN 00beK-
Ta YOPABNCHHA, HASHIBAIOTCHA JATIHKAMH.. OHHA MOTYT HOKA3H-
BaTh, HAIDHMED, TeMOepaTypy, AaBjdeHHe, pedOpManuu, Ha-
OpPAXEeHHOCTH noNelt 1 op. O™y faEEBe HeoGX0AAMO HEPEefaTh
ROMOBIOTEPY IO JHHHAM 06paTHOH cBA3K. Econ morkagzanua nar-
YHKOB HMEIOT AHAJIOroBYo GopMY (3JIeKTPHUecKUil TOR NIM no-
TeHOHAN), TO OHH JOJKHL OLITE NPeofPA30BAREL B ABOMTHYIO
mudpoeyio opmy. Takoe npeofpazosaHAe HABSHBAGTCA AHAO-
ro-mudppPOREIM, a OPHOOD, €ro quonnammnﬁ, — AITII (a=auo-
ro-ungposoii npeobpazoBaTeas) .

Cxema CAY

Bece ckazaHHOe OTpAMAETCA B CXieMe, IDHUBEAeHHOH Ha
pHc. 5.16. Tarasa cacrema paGoTaeT apToMaTHIeCKH, Ge3 yyac-
THS ISAOBEKA.

JIMHUA NPAIMON CBA3H

Lucposoit AHanoroBuiit
YNpagen. Kkon, ynpaBen. curHan

Komnbiotep OBbLEKT

{nporpamma » AN —————>» YNPABEHWA
ynpagneHwa)

F

Harurkn

LUudposan AL [« AHanorosan

UHGOpMAUMR UHOPMALIUA
NWHHUA OBPATHCI CBA3K

Pre. §.16. CxeMa CHCTEME ABTOMATHYECKOIO YIIPABJICHAA

*

O LATT- n ATIII-npeoGpazoBaHUAX peus yixe mua B yaebauxe 1ug 8 kuacca
(§ 24).
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YOpagjieHHe B Pe;EHME Peai-HOT0 BpeMenH

CHCTeMEI AaBTOMATHYECKOI'C YIIPARIEHUA PAGOTAIOT B pexHMe
PeanbHOr0 BpeMenH, Jlerko IOHATH, UTO BCAKAHA VIIPABIAIOMIAA
KOMAaHJa JomxHa GRITH oTnaHa BoBpeMs, JIwoboi mponece nponc-
XOAUT ¢ KAKOH-TO CKOPOCTRIO, B KAKAX-TO BPEMEHHEIX PAMKAX.

PexxumM, IpH KOTOPOM YIPABIAIMIAA CHCTEMA
paboTaeT CHHXpPOHHO ¢ 00/ beKTOM YO paBJIeHHA,

HA3BIBAECTCH PEAXHMOM DealbHOIC BPEMOHH.

ITpu cocTaBJeHHU NPOTPAMM VIPABICHHA B PeAALHOM Bpe-
MeHN NPOIrPAMMHCTAM IPAXOJNTCH PENIATE BOOPOC HE TOJABKOC O
TOM, B KAKOM NOPAAKE OTASBATE KOMAHALL, HO H B KAKHME MOMEH-
ThEI BpEMEHH 3TO0 AeJIaTh, SHAYHT, CHCTEeMA VIPaBJeHHA A0JKHA
B3aHMOACHCTROBATE ¢ NMPHGOPOM, OTMEPHAIIIAM BpeMA: qaca-
MH, TARMEpPOM.

HamoMHHM, 4TO B COCTABE EePCOHAJLHOTO KOMOLIOTEDA ECTE
YCTPpoiicTBO, Ha3EIBAEMOE FeHEPATOPOM TAKTORON TACTOTEI, Pa-
foTra BCeX Y3JOB KOMIOBIOTEDA CHHXPOHUSHUDYETCH IO TAKTOBOL
yacToTe. BOT HA 3TH «4ACH® WM OPHEHTHPYETCH NpOrpaMMa
VIpABIIEHUS B peKHMe PEATLHOTO BpEMeHH.

Konrpoaneps n muxponpoueccopsl B CAY

He cneayer AyMATHB, 9T0 B CHCTEMAX ABTOMATHYECKOIO
VI PABIEHHA BCErAA ACIONb3YVETCH YHHBEPCAIBHEIH KOMIBIOTED
¢ TIOJIHEIM KOMIIIEKTOM BCeX YCTPOHCTE (KIapHaTYpa, MOHHTOD
u op.). Koreuno, GripaeT A Takoe, HO OYEHD YACTO AJST THUX IIe-
Jefl IpHMEeHAKTCA COeNMATAIAPOBAHHEIE YCTPOHRCTBA — KOH-
Tpoasepsl, B ux coctap 06A3aTeNBEHO BXOAAT DPOIECCOp, Ia-
MATE K HeoOXOAHMEE CDeICTBA CBASH ¢ 00 BEKTOM YVIIPABJIEHNAA,
Ecau ynpapnfamoInaa CHCTEMA Bce BpeMA AOJLKHA paloTaTk mo
OlHOI U Toll :Ke mporpaMMe, TC 5Ta IPOrpaMMa XPAHUTCA B IIO-
crogaro#l namMaty (II3Y).

B npocmeliiux cayuasx 0ra asmomamuieckozo ynpasae-
HUA UCTIONLIYIOMCA MUKPORPOUECCOPbL, 8CMPOEHHbie 8 Yynpas-
Asemoe yempoiicmeo, HanpuMmep, 04eHb 4aCTO MHKDOIPOLECCo-
pPhl OPAMEHATCH B TPAHCOOPTHHIX CPEACTBAX: ABTOMODHAAX,
caMoJieTax, moesgax. Kax el MMKpOIpPOKEccOop BHINOJMHAET
CBOIO OT/AEALEYIC GYHKINIO, YIpaBaaeT padoToll onpeaAeIeHHO-
ro yana. HanpuMep, B aBTOMOGHIAX ACOOIB3YETCH MAKPOIIDPO-
ILeCcop, YIpPABJIAIIMui paboToil KapOopaTopa — YCTPOHCTBA,
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PeryJNpYIOMETrD NOZATY TOIJIABA B ABUTATE b, Takoe aBToMa-
THYeCKOE YIPaBJeHAe CHH)KAET Pacxoj roprouero, MoBLIIIAeT
KILO aeararens.

CoBpeMeHHDBIE CAMOJIETH « HALIMMUTOBAHE » MHOTOYHCIeHHOM
SJIEKTPOHAKOI: 0T MUKPOIPONECCOPOE, YIPABIAIOIIAX OTAC -
HBIMHE DpHGOpaMHE, A0 GOPTOBHX KOMIBITEPOB, IPOKJIAZRIBAIO-
LM X MADIIPYT IOJIETA, T. €. BHOOJHANMIMX GYHKINE OIITYPMAa-
HA.

% m
£ KopoTko o rmaBHOM

ABTOMATH3HPOBAHHHNE CHCTeMBI ynpaBieana (ACY) oomo-
TaloT JeNoBeKy B cfope MEGOPMATIAN ¥ ONPUHATHHA YODPABIAIO-
NINX PellleHUHA,

B cucremax aproMaTnaeckoro yopasaenud (CAY) sce onepa-
I AN, CEABAHHEIE ¢ OIPOIECCAMH YIIPABJIEHNA, OPOACKXOAAT ABTO-
MATHYECKH, €3 HeIOCPEeACTREHHOTO VUACTHS YeJIOBeKa, MO 3a-
paHee COCTABRNEHHOM DporpaMme.

BCAY Ha muANN NpAMOII CBASK AL Npeo0paA3OBAHIA ABOMY-
Ho# rEGQOPMAIINN B AHAJIOTOBHI CHTHAJ HCOOJIB3YETCH MPHOoD
IMAIT (mudppoanaxoroertit mpeofpasoparens); Ha AMHIH o6par-
HOIi CRABH ANA NpeolpasoBaHUA AHAJOIOBOTO CATHAJAA B ABOMY-
HHE Koa menoabayerea npufop AT (aranoro-nmdposoi npe-
oGpasoBaTeb).

Yupaeneune B CAY NpPpOUCKXOAUT B pesKHMe PealbHOTO Bpe-
MEeHH.

? Bonpocbt u 3adaxusi

1. B uweM paaauuHe MeXAY ABTOMATHIHPOBAHHBEIMH CHCTEMAMH
yopasaeEua (ACY) u cHeTeMAMH ABTOMATHYECKOTO YODABIeHAA
(CAY)?

2. Kaxnpe anmapaTHEE KOMOCHEHTH BXOAAT B CHCTEMY YIOpPABIEHNUSA
TeXHATECKHM YCTPOHCTEOM ¢ HOMOIMLIO KOMIOBIOTEpA?

3. na wero EyxeH ycrpoiicrea ITAIT n ATIIT?

4. YTo TaKOe YIpABACHHE B Pe3KHMe PeaJIbHOTO RpeMeHu?

5. IlpupeauTe NpUMepEl HCIIONB30BAHHA BCTPOEHHBIX B 000pyAOBA-
HUe MHKDOIPOILECCODPOB.,
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6.1. NMouck Haubonblero ¥ HaMMeHbLLIero
3MI6MOHTOB MaccuBa

OcHosHbie membl napazpagda:
B NIOUCK MOKCUMYMA U MLUHUMYMA 8 IRCKMPOHLOU madiuye;
u GR0K-CXeMbl ANZOPUNMMOE NOUCKA MAKCUMYME
U MUHUMYMA 68 Macclae;
® npozpamma na Iackane noucKe MaKcumyma
U MUHUMYMG 8 Maccuse,

ITonCcK MAKCHMYMA H MAHHMYMA B 3JeKTPOHHOH Tabaume

Ozanoil 13 TAOOBHIX 38489 06paGOTKH MACCABOB ABAAETCS IO~
HCK HauOGOJBIIEro HIKM HANMEHBIIErO 3HAYECHAA CPEAH FHAUE-
HHii ero a;reMenTOB. IloCcTPONM ANrOPHTM PeHIcHHA STOM 3aAa9H
U cocTasUM mporpammy Ha Ilackane. adg npuMepa BO3bMeM
MTOrOBHE JZAHHEIE IeMOHmoHATA Poccmm no $yrGoxy B mpe-
Mbeep-aare 3a 2003 rog.

Ha puc. 6.12 nokasasa siieKTpOHHASA TaGAHIA ¢ HTOTAMH YeM-
nuoHara. B cronfoe A pacnosoKeHn HASBANHASA KOMAH, B CTOA0-
ne B — KoJIm9ecTBO OYKOB, HAOpDAHHEIX KaxAoW KoManagoit. Ko-
MAaHJkI NEPEYHCAEHR B ahasuTHOM nMopaake. Ilofeaurenem aB-
JAerca KoMaHAa, Habpasmas HanGoJbIIee KOJUIECTBO OUKOB.
Komanga, HaGpapmas 09KOE MEHBIOE BCEX APYTHX, B CIEAYIOMEM
ce3oHe HOKHAAET IPEMLEP-JIUTY.

JlnaonopepeneHua MAKCAMAABHOrO 3HAYEHHA B MK TPOHHOH
Tabnune cymecrsyeT dyarmua MAKC( ), a A1a BaxomxAeHAdA
MHHHMANLHOTO 3HauYeHna — ¢pyaxoma MHH( ). B aueiike B17
sanncasaa opmyna MAKC(B1:B16), a B sueiixe B18 — dopmy-
aa MUH(B1:B16). Pesyanrarsl sm BaguTe B rabamne. Orciona
AenaeM BHIBOL: 9eMnuaoHOM Poccun crana komanga IICKA, a na
IOoCeAHEM MecTe — « UepHOMODeIls .

Baok-cxeMhl aArOPHTMOB HOHCKA MAKCHMYMA H MEHEMYMA
B MacCHBe

PazbepeMcsa, KaK e nporpaMMupyeTcd onpeleJeHne MaKCH-
MAJBHOTO ¥ MHUHHMAJBHOTO SHAUCHWH B YACAOBOM MACCHBE.
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HagnreM ¢ moHcka MaxcuMymMa. OOuIeM anropuT™ Ha AJTOpHT-
MHYECKOM A3LIKE.

A B
1 | THHAMO 46
2 | BEHHAT 56
3 | KPLLILA COBETOB 42
4 | JOKOMOTHEB 52
5 | POCTOB 34
6 | POTOP a2
7 | PYBHH 53
8 | CATVPH 45
9 | CITAPTAK 36
10 | CITAPTAK-AJJAHUA 31
11 | TOPIIEOO 43
12 | TOPIIEONO-METAJNJIYPT |29
13 | YPANAH 28
14 | HCKA 59
15 | YEPHOMOPEIL] 24
16 | IHHHUK 47
17 | Maxcam, KOJI-BO 09HOB 59
18 | MaaaM, K0J-BO 0YKOB 24

Pue. 6.12

IIycrs B nenogucienasi maccus B[1:16] saHOCATCA OUKH
KOMAHJ B TOM IOpAAKE, B KAKOM OHH PacOoJOKeHsl B Tabaune
Ha puc. 6.12, MakxcHMaIbHOE KOJHYECTBO OYKOB NOJYIHAM E IIe-
pemennoit MaxB. Kpome Toro, HaiizeM eme 1 HOMED KOMAHAKI,
saHABmEil neproe MecTo. Jnd sToro GyAeT NCOONL3OBATRCA TIE-
pemenHasg Nmax.

PaccMoTpuM aNPOPUTM pemeHHs sajaud. AnroputM Gyaer
COCTABJIEH, HCXOAA H3 YIPOIAIOIIEro OpeAnoIoMeHua O TOM,
YT0 MaKCHMAJLHOR KOMHUYeCTEO OAJJIOR Ha0pana TOJLKO OJHA
Komauaga. HmMerHO e¢ HOMep H OyZET BHBENEH B KAUYECTBE pe-
ayabTaTa. Bojee 001IOMit RAPHAHT NPEAIATACTCA LA PACCMOTPE-
HHA B 3alaHUHE K JaHHOMY pasfeny. Husxke npusefieH moJiHLIH
AJNrOpPHUTM HA AJITOPUTMHYECKOM A3BIKe, & Ha puc. 6.13 — ¢par-
MeHT 0J/IOK-CX€MEI, OTHOCAINHNACA TOALKO K BRIGOPY MaKCH-
MAJBHOT'O 351eMeHTa (6e3 BBOOA 1 BBIBOJA).
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anr llpemMeep-nura
nen Taé B{l:16]
men I, MaxB, Nmax
Haw
{Uuxn BBOnA)
ana I or 1 go 16 nosTopATe
HIL
BBIBO,E[ IIB[II' I ’ ll}=l1
Beonm B[I]
K%
{UMrn cyMMMpoBanms}
MaxB:=B[1]; Nmax:=1
g I or 2 80 16 nOBTOPATE
HIL
ecnu BlI]>MaxB
70 MaxB:=B[I1]:;
Nmax:=I
KB

R
Buepon ("MakcHMMalbHOE 4YMCHIO OUWKOB:", MaxB)

Burog ("HoMep koMaHAu-noSenurens:", Nmax)
XOH

Hpea aaropaTMa COCTONT B CAeRyHIeM. B mepeMeHHYHO
MaxB 3zaHOCHTCA 3HAYEHHE nepBOTO 5J€MEHTA MACCHRBA, B ITé-
peMeHHYI0 Nmax - eIUHHIA, T. €. HOMep IepBoTo 3AeMeHTA.
3aTeM B MAKJIE NOCAeA0BATENBHO ¢ Max B cpaBHHBAIOTCA BCE OC-

| MaxB:=B{1]; Nmax:=1]

|MaxB:=BI; Nmax:=I|
|

Pgc. 86.13
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TanbHEIE BAEMEHTH MaccuBa B. Eciu ogepegHOH 3IeMeHT OKAa-
3pIBaeTCa GoJbiIe TeKyInero sanayenus MaxB, To ero sHaYeHHE
saHOocHTCA B MaxB, a ero HoMep — B Nmax. Korga 3akoRUMTCH
IHEKJ, B Max B ocranerca naudoasiee YHCA0 M3 BCETO MACCHBA,
a B Nmax — ero HoMep.

Teneps HeTPYAHO AOrAAATLCH, KAK HCKATH MAHAMAIBHOE 3HA-
YeHFe B MACCUBe H ero HoMep. ECJH A14 9TOro HCIOJb30BATh B
nporpamMMe nepemenarnie MinB u Nmin 1 B yCIOBAH BETBJICHAH
3AMEHHUTH 3HAK OTHOIOEHNs «0oJIbIIes HA «MEHBIOES, TO IIOJNY-
THM Hy>KHEH anaropuT™. OH NokasaH ONnoK-cxeMoii Ha puc. 6.14.

| MinB:=B[1); Nmin:=1|

[MinB:=B{I}; Nmin:~1I|

Puc.8.14

Eci B aJITOPHUTMe HYXKHO OJHOBPEMEHHO HACKATh MAKCH-
MANbBHOE ¥ MHUHHMANLRHOE 3HAYEHMSA, TO COOTBETCTRYIOIHE
BETBJICHUA MOXHO 00BeARMHHATE B ogHOM nukie. HMeRHO Takr
CAeNaHO B IPHBeJeHHOM HIKe nporpaMMe Ha Ilackane.

IIporpamma Ha ITackane MOECKS MAKCHMYMA H MHHHMYMA
B MACCHBE

CocraBuM nporpaMmmy Ha Ilackane. Ho B 3Ty mporpaMMy MBI
BHECEM eIne HeKoTophIe HOBRIe AeTaan. XoTe och GRl B UTOTe pa-
foTHl DporpaMMel DOJYYHATH He HOMEpPA, A HASBAHHA KOMAH-
AR -TIODeIUTeNsT M KOMAHIL, 3aHABOIEeH mociaenEee Mecto, Ho
RJSI 9TOTO HA3BAHWMA BCEX KOMAHA YeMIIMOHATA HOJUKHLI OHITH
OpPTAHA30BANE B MACCHEB M BBEJEHHI KAK HCXOLHBIE AAHHEIE.
B oporpaMme Taxoii MaccHB HA3BaH Team(l..16] = THI ero
DAEMEHTOR OOBABMER KaK string.
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Siring — amo ecmporoeuviit mun dannvix Illackars. Beanun-
HA TAKOTO THIIA MO ET DIPHHANAMATE 3HAYCHNE, IIPEeACTABIAIOINES
0G00It IPpON3BOALHYI) CHMBOJBHYIO IIOCJHEA0BATEIFHOCTS (B TOM
YHCAE M H3 PYCCKUX OYKB), ANAKMHA KOTOPOH He AOMMHA OPEBbI-
mare 255, Nas maszparuil KoMaHA 5TO BIOJHE IOAXONAIIHE
YCJIOBHA.

Program Premier liga;
var B: array[l..16] of integer;
Team: array([l..16] of string;
MaxB, MinB, Nmax, Nmin, I: integer;
begin
{BBon Ha3BaHMIi KOMAHO M HAOPAHHBIX MMM OYKOB}
writeln (' Beegure HasBaHMA KOMAHO M [IOJyYeHHHE
HMM OYUKM' ) ;
for 1:=1 to 16 do
begin
write(I,’ Ha=zpamme: '}; Readln(Team[I]};
write ('Ouxu: ’); Readln{(B[I]}
end;
{ltouck HaubBoNemero M HaMMeHBRUIEIQ 23HAYEHMHA M MX
HOMEPOB }
MaxB:=B[l]; Nmax:=1; MinB:=B[l]; Nmin:=1l;
for I1:=2 to 16 do
begin
{Bufop Maxkcumyma }
if B[I]>MaxB then
begin
MaxB:=B[I];
Nmax:=I
end;
{BeiGop MMHMMYyMA }
if B[I]<MinB then
begin
MinB:=B[1]:
Nmin:=1
and
end;
{BupOn pesyAeTATOB}
writeln(’KomMauga-ncbegurTens dednmMoHaTa ',
Team[Nmax], fHabpana ', MaxB, ’oykKoB’};
writeln(’Ha nocrnenHem mecte’ ,Team{Nmin],
f ¢ ',MinB, ' cukamMu’)
end.
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OfparTHTe BHUMAHNE HA TO, KAK OOpeeIACTCA Ha3BAHHE KO-
MAaHABK-TO0eIHTENA ¥ KOMAHABLI, 3aHABOICH MOCJIegHEE MECTO,
DTo AesaeTcA OO 3HAYEHAAM HHAEKCOB MAKCHMANIBHOTO A MA-
HHMAJBHOT'O 3J¢MeHTOR MacCHBa B: Nmax H Nmin. B nepemen-
HOi Team[Nmax] HAXOZMTCA HASBAHWE YeMOHOHA, a B Oepe-
MeHHOH Team [Nmin] — HazBaHHe HOCJeAHE KOMAHABL B UeM-
OACHATE.

IIpyn BENONAHEHHM OpOrpaMMLI HA 5KpaHe GyaeT oTpaskeHO
caexyomee:

BeeauTe Ha3BaHMA KOMaHO M IOJNYYEHHBEES MMM OWKM

1 Hazpauue: JHHAMO

Ouxu: 46

2 HazBaHue: 3SEHHT

Ouxu: 56

3 Hampaunue: KPHABA COBETOB
Cuxp: 42

16 Hazpahme : NMMHHHUK

Quku: 47

KomManma-noBenurens uemnyuoHaTa LUCKA wnaGpama 59
O4KOB

Ha nocnemgHem mecTe UYEPHOMOPEL ¢ 24 oukamm

KopoTxo 0 rnaBHOM

AnropurM BrIfOpa MAKCHMANBHOIN (MUHHMAALHOTO) 3HAYE-
HHA B MACCHEBE MMeeT CTPYKTYPY IUKJIA ¢ BAGKCHHAKNM HeNOJ-
HBLIM BeTBJEHHEM.

Jna o6paborku nocneaoeaTeasEOCTEH cuMBonor B Ilackane
HMeeTCA CTPOKORBKIM THI AaHHEIX: string.

? Bonpocst u 3adaHus

1. IlpaaymaiiTe cofcTBeHAHE ODPIMEPH JAHHEIX, KOTODHIE MOMCHO
6LLUTO ORI DPEACTABATE B BEAE CTPOKOBOI'O MACCHBA,

2, TIpeacraBeTe cebe, UTO ABe KOMAHALI HaGpaanu no 59 ouxop. Ha-
opumep, LCKA u B3EHUAT. HoMep Kakoif koMaEar 6uL1 611 BziBe-
JAeH B KaYeCTBe Pe3YJIbTATA?

3. IIpn ycIoBHM B3 IPeALIAYINEro 3afaHUA ONpeAeNaTe, KaKue byayT
BEIBe/IeHSl PESYABTATHI, €CJAH B ONEpATOpe BETEIeHMA, TAe oThn-
paeTCA MaKCHMANbHOE 3HATEHAE, 3AMEHATS SHAK OTHOIMICHNS 42>
HA «>=»7
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4. BpeguTe B KoMnbioTep mporpaMMy Premier-liga. Brimoanmre
ee, MONYIATE PesyNbTaTH. CPDABHATE C PEIYILTATAME, IDUBEACH"
EHMH B naparpade.

8. INo yenoeuaM wemauorara 2003 rofa na IpeMBeD-JIHTH BHIGLBAIOT
JBe moclejHHE B TYPEMpPHOH Tabaune xomananl, CocTaBeTe IIPO-
rpaMMy, Ompefeadwoniye ob6e KoMaHZE, BHIOHBAIOIOHE HI
IpPeMBED-JIATrH.

6.2. CoptmpoBka maccuBa

Ocnosnvie memuvt napazpaga:
B ARZOPUMM COPTRUPOSKU MEeMOFOM NY3LIPLKA;
m npozpamma na Hackare copmuposxu
Memodom nY3vipvKa.

HseecTHO, 9TO JAHHEIE B 3ICKTPORHOHN TaOJIADE MOXKHO COPTH-
POBATE O BO3PACTAHHIO MR YORIBAHKIO 3HAYeHHU B cTOAODAX.
Jna sagaun ¢ Tabuuneif GyTO0JBHOTO TeMIMOHATA €CTECTBEH-
HBIM neHcTRHEM GLLIa OLI COPTHPORKA N0 YORIBAHHIO SHaUeHHIE
HabpaHHBIX oukoB. Torma BBepXy TAOSHIE! oCcTAHETCS DOGEAH-
TEeJb YeMITHOHATA, & B HHKHEH CTPOUKe — KOMAHAA, 3AHABIIAA
nocaeaHee MecTo. Ha puc. 6.15 noxasaHa Takas OTCOPTHPORAH-
HaA Tafmaua. Hs Hee MBI TOJIyyaeM HCUEPILIRAIOINTYVIO HHbOPMAa-
ILHI0 00 HTOrAX TeMITAOHATA: KTO KAKOe MECTO 3aHA.

A B
1 fucka 59
2 | 3EHUT 56
3 | PyEWH 53
4 | NOKOMOTVB 52
5 | WHHWK 47
6 | AMHAMO 46
7 | catyPH 45
8 | ToPnEnO 43
9 | KPLINbA COBETO8 42
10 | CNAPTAK 36
11| POCTOB 34
12 [ POTOP 32
13 | CNAPTAK-ANAHUS 31
14 | TOoPNEQO-METANNYPT |29
15 [ yPANAH 28
16 | YEPHOMOPEL| 24

Puc. 6.15
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AJTOpHTM COPTHPOBKH METOAOM ITYy3BIPBKA

PaccMoTpuM, KAk OPOTPAMMUPYETCS COPTHPOBKA MaCCHBA.
Jasa pemenusa 2Toi 3aJaUH CYINECTRYET LUeabli KJIAcC aNTrOpuT-
MoB, MEI pacCMOTDHM 34eCh TOJBKO OWH B8 HUX, M3BECTHHIN
IOA HazBaHHeM «MeTOJ my3hIppKa». OTKyJma Tarkoe HASBAHWE,
CTaHeT ACHO HEMHOTO IIO3KeE,

IIponaniocTpUpyeM MOEK METOAA OY3HPhKA HA MAJIEHBKOM
MaccHBe n3 naTH Tucen. IIyers s1o 6yaer maccus B[1:5], uexozn-
Hbi€¢ 3HAY€HAA B KOTOPOM pacIpefe/IeHEl CAyIafiHEM obpazoM
(pmc. 6.16). TpeGyeTca OTCOPTHPOBATE YHCAA MO YORIBAHMIO,

ITepawiii aman (nepswviii npoxod ). llocaef0BATEABHO CPAB-
HUBAIOTCA IAPHK COCEAHHX YHCe] H YNOPAAOYNBAIOTCA IO yOBI-
BarEu©. CHagana cpaBERBaloTes B[1] u B[2). ITockoabky Ha BTO-
POM MecTe AOJMHHO CTOATH MeHbIIee YHCIO, TO TUCIA MEHSTIOTCS
mecramu. B{1] cranoBnTes pasubim 3, B[2] — papuriM 1, 3aTem
ynopagouusaores B[2]) m B[3]. Hx sHaueHHa TOXEe IePECTAB-
asiorca: B[2]=2, B[8]=1. 3aTem ynopaaoguealores B{3] u B[4].
A nakxonren, B[4] u B[5]. B peayarTaTe mepBoro npoxoas MUHH-
MaJpHOE THCA0 NOoNagaeT Ha cBoe MecTo: B[5]=1.

Bi1] B[2] B[3] B[4] B[5]
HcxogHble 3HAYEHUA 1 3 2 4 5
1-#i mpoxog 3 2 4 5 1
2-it mpoxon 3 4 5 2 1
3-it mpoxon 4 5 3 2 1
4-ix mpoxon, 5 4 3 2 1

Puc. 6.16. HnaocTpanHa MeTOAA NYSHDEKA

AJITOpHTM IEPBOro NPOXoAa MOYKHO ONIMCATE TAK:

ang I or 1 mo 4 nOBTOPATE
HI,
ecmu B[I]>B[I+1] mo
X:=B[I]; B[I]:=B[I+1]; B[I+1l]:=X
KB
I

O6men suaueHuaMu B[] u B[/+1] oponcxoguT depes TPeTbHIO
nepemenaywo X.
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BoT Teneps MOKHO ODOHATEH cMEICH ofpasa nmysripekal B pe-
BYJABTATE NTPOXOAA MHHAMAIBHOE 3HAYEHHE «BCIUILIBAETS B KO-
Hell, MACCHEBA, KAK BOSAYIIHBIN OY3BIPEK B BojAe BCILIBIEAST HA
HNOBEPXHOCTE, NIOATANKABACMBIN APXUMeAOBOH CHIION,

Jlanee HYXHO IOBTOPATH TAKHe IPOXOAE eine Tpy pasa. [Toc-
Jle BTOPOrO NPOXoAa Ha CBOeM MecTe oxamerca Bf4], mocnme
Tpersero opoxona — B[3). Ilocae ueTBepTOTO YHOPSAOUATCH
B{2] u B[1). HerpyaHO NOHATH, 9TO OpPH BTOPOM IIPOXOJe He
Hago TporaTek B{5], T. . HKJ A0aKeH DOBTOpATHEA AndA 1 or 1
Ao 3. IIpu Tpersem opoxone — ot 1 o 2. H HakoHen, HA YeTBep-
ToM Opoxonxe — or 1 Ao 1, 1. e, Beero 1 pas,

CrefoBaTe/IbHO, IUKJIL, PpeaXnsyiomue IIPOXOALI, CAMH
AOJIKHE MUKJINZECKH DOBTOPATHCA. IIpHaeM OpH KaKIOM CJle-
AVIOHIeM INOBTODEHHN AJAHA I[HKJA AOJYKHA YMEeHBIIATLCA HAa
eanEHLy. OTCIoAa BBEIBOJ: CMPYyKmMype arzopumma GORNCHI
npedcmasrame coboill 06a 8RONCCHHBIX YUKRA.

BoT MMoMHEL aJIPOPHTM COPTHPOBKH Maccura B[1:16]:

anr COpTHMPOBKA MeTOIOM Ny3HPBKA
nen Tad B[1:16]
nan I, K, X
Hau
{Iuxn BBOZDA}
ana I or 1 no 1¢ nORTOPATE
HIL
Busomn (B[, I , *1="}
Beoo (B[I])
K
{IMKAH COPTHMPOBKM}
anx K or 1 o 15 noBTOPATR

Hnn
ane I or 1 go 16-K noBTOPATH
nyy
ecnu B[I]>B[I+1]
oo X:=B[I]; B[I]:=B[I+1l]; B[I+1]:=X
K
xn,

{BHBOO OTCOPTHUPCBAHHODC MacCHBal
ang I or 1 a0 16 DOBTOPATHL
uty
Buson (B[, I , ']=", BI[I])
x
KOH
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3nece mepemessas K urpaer poas HoMepa mpoxoaa. na
MaccHBa AauHOH 16 Takwme mpoxoanl Tpelyerca MOBTOPUTL 15
pa3. Inauna kamxaoro X-ro npoxoaa pasua 16—K.

IIporpamma Ha Ilackaze cOPTHPOBKM MeTONOM NY3BIpLKA

Temeprs sanmunmem nporpaMmy Ha Ilackane. Ho Mbl ee HEMHOTO
VCIOHHM II0 CPABHEHHIO ¢ IIOCTPOEHHBIM anropurmom. Ilo
VCIOBHI0 MCXOAHOH 3aJAYA HAM HYKHO IIOJYIHUTH CIIHCOK KO-
MAHJA B DOPAAKe 3AHATHIX AMH MECT H YHCJI0 OUYKOB, ONYIEH-
HBEIX KaA0# KoMaHaoh. CreAoBaTeIBHO, COPTHPORATEL HYKHO
HE TOJLKO MACCHB B, HO M MaccHB Team. Jlexaercs 310 o9eHb
OpOCTO: B MACCHEBEe Team HapaailelbHO ¢ MACCHBOM B IpOM3BO-
AATCS Te Ke cAMEIE NepecTAHOBKH. B KoHIle paGoThI MporpaMMbl
HA 9KPaH BHEBOJATCA OJHOBPEMEHHO 9JIE€MeHTH 000HX OTCOPTH-
POBAHHBIX MACCHBOB.

Program Premier liga_ 2;
var B: array[l..16] of integer;
Team: array[l..16] of string;
I, K, X: integer;
St: string:
begin
{BBOn Ha3BaHMMA KOMaHI M HAOGPAHEHX MMM OUKOB}
writeln(’BpeouTe HaRBAHMA KOMaHI M MNOJyYeHHHEe
MMM OouxM’ ) ;
for I:=1 te 16 do
begin
write(I,’” HasmpaHme: ’'); Readln{Team[I]):;
write ("Qukm: 7); Readln{B[I])
and;
{CopTHpOBRKa }
for K:=1 to 15 do
for I:=1 to 16-K do
if (B[I] > B[I+1]) then
begin
X:=B[I]; B[I]:=B[I+1]1; B[I+1]:=X;
St:=Team([I]; Team[I] :=Team[I+1];
Team[I+1] :=5t
end;
{BelBOO OTCOPTHMPOBaHHOM TabmMuE}
for I:=1 to 16 do
begin
{IpucocenrMHeHMe npodesioB K Hal3BaHMAM KOMaH©}
for K:=1 to 18-length(Team[I]) do
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Team[I] :=Team[I]+'*;
{BeBO: MeCTO, KOMaHIa, OYUKM]
writeln({I:2,'’,Team{I}:18,B{I]:2)
and
end.

ITosacuumM HOBEIe cpeacTBa Ilackansa, KOTOpble IPUMEHEHEI B
3Toil mporpaMme. O0MeH 3HAUYCHHAMM MEXAY BJIEMEHTAMH
CTDOKOBOIO MacCHBA Team AOJKeH NPOHCXOAHUTHL Uepes mepe-
MeHHYIO CTPOKOBOro THIOA. [IJId 9T0r0 B mporpaMme HCIIOJAbL3yeT-
CH nepeMeHHAadA St.

BriBojg pesyibTATOB HA BKPaH OPraHH3OBAH TAK, UTOOH HA
9KpaHe HOMEpPa MeCT, 3AHATHX KOMAHAAMY, HA3BAHNE KOMAHY
¥ Ha0paHHBle 0YKA BEIBOAMWIKCE B TPH POBHEIX ¢Toaba, Hagsa-
HHA pa3HBIX KOMAHJ UMEIOT PagHyi0 JMuHY. CaMoe AJUHHOE HA-
sBaHBe ¥ koMaHAu TOPIIEJO-METAJJAVPT cocrour s 17
CUMEQQR, JIJIA BLIDABHUBAHUA IJIMH CTPOK KAaKJ0e HASBAHHE
AonoJIHAeTeA opodesnami o 18 cmmeonos. Yncno gobaBageMpIx
npobenoB BHIMHCAASTCA TAK:

18-length (Team[I])

3aeck length{ } — aT0 cTaugapTHaS GYHKIMA, BEITHCISIO-
madA ANKHY CTPOKH {YHC0 CHMBOJOE), YKa3aHHON B cKofKax.
Hanopamep, ana IICKA pauHa c¢Tpoxm papHa 4, a A0
TOPIIENO-METAJIJIYPT aamaa pasHa 17. Baaanr k HCKA
nobasuTca 14 npobenor, a k¥ TOPIIENO-METAJLIVPT — 1
apobe.

B onepaTope Team[I]:= Team([I]+’'; HCIOJBL3YVETCHA OMe-
panus «+» IpUCOeAUMHEHNA CHMBOJIOB. B AaHHOM cayquae nNpHCo-
exunHgerca npoben. K crpoke Team{ I] A06aBHTCHA CTOJNBKO IIPO-
HeyoB, CKOJBLKO Pa3 DOBTOpHTCA npucoeauHenue. Ilocme aToro
o0 KOMaHAe

Writeln(I:2,’’,Team[I]:18, B[I]:2)

B POBHHIE KOJOHKH BLIBEAYTCS MeCTA, HA3BAHHA KOMAHI H
ouxu. PeayapraTh 6yAyT HMETE Ha 3KpaHe CaeAyIomui BUA:

1 OCKA 59

2 3EHWUT 56

3 PYBMH 53

14 TOPHEOO-METAJUIYPT 29

15 ¥PAIJIAH 28

16 YEPHOMOPEL 24
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KopoTko 0 rmraBHOM

MeToa Oy3HpPBKa — AJTOPHATM COPTHPOBKH IHCJIOBOIO MAC-
CcHBAa.

CrpyKRTYpa aAropurTMa MeTOAA NYILIPHKA ~ ABA BIOKEHABIX
IHEKJIA ¢ NepeMeHHoH ANUHOA BHYTPEHHETO IAKJIA.

length{) — dyaxnua onpeaeseEna AIAHE CTPOKOBOH 1epe-
MEHHOMH.

BIlackane cylllecTBYeT OIepamas IpUCOoeUHEHAS ¢TPoK. Ee
3HAK — «+»,

? Bonipocst u 3adaHus

1. Kax moACHHUT: HAIBAHME MeTOAA COPTHPOBKH MACCHBA — ¢METOX
OySHpPEKAas» 7

2. CKOJBKO DPOXOA0B ¢ MepPecTAHOBKAMH 3JIeMeHTOB moTpefyercsa
opA COPTAPOBKe MaccHra U3 100 uncen?

8. BeeauTe B KOMIILIOTEp OpOorpaMMy Premier-1liga-2. Bemonanre
ee, DONYHATE PesyALTATH. CpaBHUTE ¢ Pe3YILTATAMH, IDHBEeH-
HBIMH B Iaparpate.

4. BrecnTe B3MeHeHHA B IPOrpaMMy ANA TOTO, UTOOK DOJYIATE COH-
cok B ofpaTHOM nmopaare (Do BOZPACTAHHIO OMKOB). BhmoanmTte
NPOrpaMMy.

5. BoaM0OXKHO, 9TO MacCHB OKAIMKETCS OTCOPTHPOBAEHEIM A0 3aBeplile-
HHA BCeX MPOXOAOR. B TaKoM cryuae YHCIO DOBTOPeHWH BHEIITHEro
HAKAA MOMHO COKPATHTE, i NporpaMma 6yaeT BHINOAHATHC OXI-
crpee. IlonpobyiiTe ycoBepmeHCTBOBATE OPHABEACHHEYED OIPOTPAM-
MY ¢ yaeToM aT0r0 darra. IIposeprTe pe3yAbTAT HA TECTAX.

6. Ecnu HeCKOJBKO KOMAaRA Habpary 0ARHAKOBOE KOJIMIeCTBO OYKOB,
TO MecTa MeX(Iy HHUMHA PACNDeNeaAIOTCA IO PasHHIe 3a0HThIX B
OPONYIeHHLX MaAyeil: yeM pasHANDA GoiabIoe, TeM MeCTO BEHIIIE.
ITonpobyiiTe yCOBEepHIEHCTBOBATE NPOTDAMMY, VIHTRIBAA STO TIDA-
BEO0. [{ns 3Toro B oporpamMmMy Hafo A0GABATE MACCHE C PASHUIIAMK
maueit. IlpuayMaitTe TecT, HA KOTOPOM MOMKHO ITPOBEPHTE PAGOTY
TOpOorpaMMEl,

7. ¥Yenonwe To e, 9T0 1 B NpeaslaymeM sazaini. Ho B kadecTse He-
XOAHBIX AAHHBIX BEOANTCS ellle ABa MACCHEA: ¢ YMCJOM 3a0HTHIX
MAYet H ¢ YHCJIOM NPONYIeHHRX MAYel Kax o KoMaaaoil.
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6.3. O Aa3bIkax nporpaMMupoBaHus
U TpaHCnATOpax

Ocrosnbie memuvt niapazpaga:
| CUCTMEMbL NPOZPAMMUDOBAHUR,
| YPOBHU RILIKOE NPOZPAMMUPOSAHUR;
8 MPANCAAYUR U MPAHCAAMOPLL;
8 0 Jayx cnocolax mpaHcasyuu,
s paloma KOMNUARMOPG;
= paloma unmepnpemamopa.

CucTeMEl NPOrpaMMHPOBARNA

<Popurim» aspikoM 9BM aBngeTcs ASHK MAIIHHHLIYX KO-
mang (AMK). Camuie nepprie samnossie 9BM noruMamw Tonsko
aTOoT A3LHIK. B nporpaMmax Ha AMK aasane ofosnagaiores HX
aApecaMy B TAMATH MAINWHLL, BEIOOJIHASMEIe CIIEPAIIIH — dHC-
JOBHIMH KojaMu. IIporpaMMucT caM AoJd:KeH 3a60THTRCA O pac-
nojoxenny B naMaTa OBM KoMasa NIPpOrpaMME B JAHHBIX.

CoepeMeHHEIe TPOTPAMMHCTH Tak He palorator. lna npo-
TPAMMAPOBAHAR Ha COBPEeMEHHBIX KOMIBIOTEPAX IPHMEHAIOTCH
cncremsl aporpaMMreposaana (CIT). B yaebmnke 8 kinacea (rna-
Ba 2) rOBOPHIOCH O TOM, UTO IPOTPAMMHOe ofecmieueHMe KOM-
OBITEPA ASAHTCA HA TPH 9ACTH:

e cucremHoe ITO;
» npukaagaoce I10;
# CHCTE€MEI OPOTPAMMMDOBAHHSA.

C mepERIMH ABYMA BHIAMHA IPOrPaMMHOTO ofecledeHnd BH
yaxe sEaKoMEl, CEcTeMHOE [TI0 — 2T0 Npek e Beero onmepanuon-
HLle CHCTEMBL, CepBHCHEBIE TporpaMMel. IIpakraagroe ITO — ato
MHOTOYNCIeRHEIE PERAKTODEE, BIEKTPOHHEIE TabaAnsl, ARGOD-
MaRUOHHEIE CHCTEMEl, MATEMATHYECKHe [TAKETHI, SKCIepTHHIE
CHCTEeMEL H MHOTOE JIpyroe, ¢ dem paboraer aGcomoTrHoEe GONB-
IIMHCTBO OJIL30BATENEH,

CHeremm nporpaMvnposaans (CII) npearasEadeEs JId CO-
3AAHASA KOMOBIOTEPHBIX IPOTPAMM.

" CHcTeMEBI TPOrPAMMHPOBAHASA [TO3BOIAIOT
Pa3pabaThIBATE U HCIONHATL HA KOMIIBIOTEDE
NpOrpaMMEl, BATHCAHHEIS HA A3KKaX Gonee
BHICOKOrO YPOBHSA, YEM A3RK MAINWHHKIX KOMaHA.
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¥YpoBER AILIKOE NPOrPAaMMHPOBAHKA

Yto noHHMAaETCH IOA YPOBHEM A3HIKA NMPOTPAMMHPOBAHNA?
IlonsiTHe YPOBHSA H3LIKA CBI3AHO CO CTEIIEHBIO €T0 YAAIEHHOCTHA
OT A3BIKA NPONECCOpPA KOMIBIOTEPa B ONpROAMKEeHHOCTH K ec-
TECTBEHHOMY Y€JIOBEYECKOMY A3HKY, K (OPMANBLHOMY ASBIKY
npeaMeTHON 06acTH (Yamme Bcero — MATEMATHKH), TeX sbiliie
Ypo6erd, mem 0aavuie AIbLK OM KoMAbIOMepa u 6AuNce K weao-
éeiy. ITOT IPHANAL CXeMATHYECKHA OTPaykeH Ha puc. 6.17.

I eCTeCTBOHHLII AZLIK, A3LIK MATEMATHKN I

| ansy
l aBTOROJ — accembaep
[ SI3HIK MAIINHAMX KOMAHR

Pnc. 6.17. YpoBHHI ASHKOB IPOrPAMMADOBAHAA

S3HIK MAIIMHHBIX KOMAH — TO A3HIK CAMOr0 HH3KOTO YPOB-
Hea. [leppple ABHIKH ODPOTPAMMHDOBAHHA, OTAUYHEe oT IMEK,
TMOABHJIAChE HA MAIIMHAX IEPBOTC IIOKOJEHNA, W HASHIBAIHCH
OHH ABTOKOTAMH.

W

?g‘ ABTOKOX — 3T0 MANIMHHO-OPHEHTHPOBAHHEIA
A3LIK CHMBOJIMYECKOrO IIPOrPAMMADOBAHHS.

Oaaa KOMAHAA HA ABTOKO/E COOTBETCTRYET OJHOH MAIMNHHEOMN
xKomagage. PaGorana Ha aBTOKOME, NPOTPAMMHECT OCBODOIKACH OT
Heo0X0EMOCTH pacHpeAeaaTs DAMATE IIOA NPOTPAMMY H BeJIH-
YHHLI; eMY He npuxognrca paorarts ¢ aapecamu suecek. ITepe-
MEHHBIE BeIM9NHE H YMCIOBEEe KOHCTAHTHL 0003HAYAIOTCA TAK
Ke, KAK B MATEMATHAKe, KOABI OIepAlHil — MEeMOHHYeCKH OyK-
BaMH.

HaumHadA ¢ MAINWH TPEeTHETO MOKOJEHH, AZKIKH TAKOTO THIA
CTaNH HAa3LIBATE accembuepamu. B game BpeMst Ha accemGuepe
OPOTPAMMUDYIOT BOBOJARHO PEAKO. 3T0, KAK DPABHIO, A€JIal0T
CHCTEMHEIE TPOrPAMMHCTEL.

Coxrpamenne AIIBY pacngpoBHBASTCA TAK: ASBIKK OPO-
I'PAMMApDOBARHNSA BEICOKOr0 ypoBasa. Cerogusa G6GOJBLIIMHCTBO
NporpaMMHCTOR paGoTAIOT AMEHHO Ha 3TUX A3LIKAX. [IpuMepw
ABRIKOB BhICOKOro ypoBHA: Ilackans, Beiicak, Cu (C), ®opTpan.
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Bor nmpumep zanucu OgEO0H W TOH JKe KOMAHALL CIOMEHUA
ABYX YHCeX HA Tpex A3bixax pasHoro yposra: AMK, apTorozae n
Ilackane:

C:=A+B Tlackans
ADD A, B, C &aBTOKOZ
01 24 28 2¢ §fAMK

Buzano, Kak ¢ DOBLIIIEHHEM YPOBHA
ASEIKA [MOBHIINAETCA ¢[IOHATHOCTE» KO-
MaHAL {HO-aHTIAHACKA ¢a0B0 «ADD»
03HATAET «CH0KHTh#* ). OgEAKO YeM mo-
HATHEee A3BIK JJIf YeJOBEKA, TEM HeIlo-
HATHee IS MPOIeccopa KOMILIOTEpS.
IIpoueccop nonumaer Toiabko AMEK.
YJenoBeky Ke Jierde MIHCATH OpOrpaM-
MBI HA A3HIKAX §osee BRICOKOI'C YpOB-
ua, Kak e 6E1TL?

TpaHCESINA H TPAHCIITOPH

Kak caenaTh TaK, 9T06E 9e10BEeK MOT IHCATE IPOrPAMMEL HA
aBToroze und Ilackaie, A KOMORIOTED MOr MCIOJHATEH 3TH IPO-
rpaMMBI? OTBeT Ha IOCTABAEHHELIN BONpOoC TaKoil Ke, KAK Ha
Bonpoc «Kax Mie o6IDaThCA ¢ ANOHIEM, eCIH 4 He 3HAJO SIOoH-
cKoro aabika?» . Hyxen neperogank! ITo-anrauiicKy «<mepeBos-
uyK» — «translators.

IIporpaMMEI-TepeBOYHKN ¢ ABTOKOAA, [lackaia,
Qop‘rpana H ADYIAX A3BKOB HA A3KK MAOITHHHBIX

KOMAH] HA3LIBAIOTCA TPAHCAATOPDAMHN.

TarkumM 06pa3oM, KOMIOBIOTEP CAM IPOMIBOAHUT llepPeBO NOJA
yupaBJeHHEM IIporpaMME-TpaHCIATOpa. Ilpomece mepesopa
OpOrpPaMMEL HA A3LIK MAIMHHBIX KOMAHJ HA3KIBASTCA TPAHCAH-
mmei. lpexxae 9eM BHINOAHUTS, HATIPHMED, TporpaMmy Ha ITac-
Kaje, ee HYKHO ommpancauposams. TpaBcasanuio MOXKHO
OpeACTABATE KAK CIIYCK ¢ BePXHell CTYIIeHBKH A3BIKA HA CAMYIO
nepBy0 crynensky — HMEK (puc. 6.18).

TpancnaTop ApjdeTcd O0AATeALHBIM 3JIEeMeHTOM 060l
cucreMsl IporpaMmuposaud. Ilepsuie CII sxmouann B ceba
TOABKO TPAHCAATOP. 3aTEM K TDAHCAATOPY CTANH A00ABAATHECH
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TpaHCHA ¢ Mackana
pa i C:=A+B Dackanb

TRAHCALMS C aBTOKOAA
l ADD A, B, C aeroxon

012428 2C AMK

Puc. 6.18. Tpanciamuda ¢ aproxona u Ilackana aa IME

pasAMYHEe CepPBUCHEE CDEJACTBA: TEKCTOBBEIE DEJAKTOPLI, OT-
NAAYAKH, CHCTeME 06CTY:XHBAHWA OPOrpaMMHEEIX GUOGIHOTEK,
CpeACTBa OPraEH3aAlNAN APYKeCTBeHHOI'O HHTepdeiica ¢ momm3o-
BATENEM.

Hautosee yaoOHBIMH IJ1A TONTH30BATENA CTAJH CACTEME IPO-
IrpaMMHPOBAHHUSA, CO3RAHHLIC HA IEPCOHAJIBHLIX KOMIBIOTEPAX .,

SAsbIK mporpaMMBEpOBARESA, ¢ KOTOPEM pabotaer CII, HagEI-
BaeTca ee GXO0HLIM A3bixoM. CHCTEMLI IPOTPAMMHADOBAHUS
HMEHYIOTCA 10 HASBAHUIO CBOET'0 BXOJHOMO A3kika. Hanpamep:
«cacTema Belicuk», «cacrema Ilacrane», «cucreMa PopTpans.
Hroraa B Ha3BAHNE CHCTEM BKIKUAKTCA HpeduKekl, 0603HaYA-
wmue, HaNpUMep, ee dUpMeHAOE ONpoucxoXaAeHHe. OueHsb 1o-
NYJAAPHEL CHCTEeME ¢ OpucTapkoit «TypGos: Typbo IHackais,
Typbo C u gp. Oro cACTeME IpOorpAMMHPOBAHKA, paspaloTan-
Hble pupmoii Borland.

O neyx cmocofax TpaHCIAIAA

PeannsoBaTh TOT MM HHOH S3BIK DPOrpAMMHPOBAHHMS HA
KOMOLIOTEpE — 3TO SHAYAT COITATH TPAHCAATOP C STOTO A3RIKA
LIS JAHHOrO KOMIBIOTepa. CYIIECTBYIOT ABA NPHHOHOIHAJIBHO
PA3IHIHEIX MeTOAA TPaHCAANWHA. OHM HASBLIBAKTCA KOMIHIA-
EMA U HHTePpHpeTAIuT,
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Jna o6baAcHeHAA PA3TAYHEA MOXCHO NPEIIOMKATE TAKYIO AHA-
JIOrAI0: OpeAcTaBbTe cefe, UTO MHOCTPAHHLIN JIEKTOpP AOKEH
BHICTYIHTH NEPEH Ay AUTOPHE HA HE3HAKOMOM JAJIA cAYINaTened
A3esike. Tpebyerca mepeBoA, KOTODHIT MOMHO OpPTAHA3OBATH
AByMSA cmocofamMm:

1) monHuIi HpegBAPHUTEILHEIN IEPEBOA: JeKTOP 3apaHee Ie-
pefiaeT TeKCT BHICTYILIEHUA MePpeBOAUHKY, TOT 3aMNCLIBAST Oe-
PeBOJ, DA3MHOMKAET €TI0 U PASAAeT CAYIIATENAM (Iocje 3TOTro
JIEKTOD MOJKeT Y3e U He BLICTYIATD);

2) cHEXpPOHHEIH DepeBOA: JEeKTOp YATAET AOKJIAZ, NePEeBOa-
YHK 0FHOBPEeMeHHO ¢ HEM, CJIOBO 34 CJIOBOM, IIEPEBOANT BLICTYII-
JeHHe,

Koxmnuasuyus a8asemca aHarozoxm ROAHO20 Rpedsapumeny-
HOZ20 nepesoda; unmepnpeMayia — ARAR0Z CUHXPOKHO20 nepe-
aoda. Tpancuaarop, paboTaloniuii No IPUENHUOY KOMIOUIAIINH,
HaseIBaeTCH KomuuaaropoM. Tpascaarop, paboTalomuii MeTo-
AO0M HHTEPIPETANWHA, HASHIBACTCA HHTEPHPETATOPOM.

PabGora xommaaATOpa

IIpy KOMIHUAATHA B IAMATHE KOMIBIOTEPA 3arpyKaeTcs Ipo-
rpaMMa-KoMouaaTop. OHa BOCOHPAHEAMAET TEKCT IPOTPaMMEL Ha,
AIIBY rak ucxoaayio uEdopMamuio. KoMmnuaarop nponseoaur
CHHTAKCHUECKHMI KOHTDOJIb NPOrPAMMEL M IpH OOHADY;KeHHH
omAOOK BHBOANT AHAPHOCTHYCCKHE coolinenna. Ecan ommabox
HET, TO Pe3yJbTATOM KOMIHAAONN ABRAAETCA OPOTPaAMMA HA
A3BIKE MAITHHEHEEX KOMAHJ,.

3areM KOMOMIATOD YAAIAETCHA M3 ONEPATHBHOH IaMATH.
B mamMarn ocTaercd TOALKG OporpaMmMa Ha MK, xoropas BbI-
NONXHAETCA AN NOAYICHAA Pe3YNALTATOR,

Ha puc. 6.19 cxeMaTHYeCKH NOKA3AH IPOOECC BLIIOJIHEHHA
nporpamMmel Bg AIIBY ¢ ucnonszosaarneM Komouaanuu. Ilpa-
MOYTOJBHAKAMA H300paxeHs TPOrpaMMbl B MAIMWHHBIX KO-
Aax, oBajgamMu — obpabaTrBaeMAA W KORETHAA MHGOpMaIAs.

TekcT nporpaMmel Ha AMNBY

KOMMUAALUMS
KOMAUNATOP » lporpamma Ha AMK

v

Pume. 6.19. Branonserue nporpaMmel Ha AIIBY
¢ ICOONB30BAHHEM KOMITHJIATOPA
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Koreuno, KoMOuaanus ¢ aBToKOAA (acceMbiepa) MEOTO IIPO-
e, 9eM ¢ A3BIKOB BEICOKOTO YpoBRHA. [ aToil mpouemyphl 9ac-
TO NPUMEHAIOT CIEIHUAALHBIA TEDMHH — acceMlauposarte.
A mog cnoBoM <acceMOiiep» IOHHMAETCA HE TOMLKO AILIK IPO-
PpAMMHPOBAHMA, HO M TPAHCJATOP ¢ HErO.

PaGoTa HETEPIIPETATOPA

HuTtepunperaTop B TedeHHE BCEro BpeMeHY: paGoTH mporpam-
Mbl HAXOAWTCA BO BHYTPeHHeH naMaTH (MHOT/A AJNA 3TOro
ncnoabayercda I[13V). B O3Y nomeinaerca nporpamma na SATIBY.
HuTepnpeTaTop «UHTAET» €€ IEePBHIH ONEPATOD, IEPEeBOANAT Ero
B MAINHHHBIE KOMAHALL M TYT e OPraHH3yeT BHIIOJTHEHHE dTHX
KOMAHJ. 3aTeM NepPeXOANT K IIepeBOAY U BHITOIHEOHHI) CIeAYIO-
IOero OmepaTopa, M TAK A0 KOHIA mporpaMmel. IIpn sToM pe-
3VALTATHI IPEALLAVIONX IIE€PEeBOA0B B IAMATH He COXPAHAKTCH.
Ilpx DOBTOPHOM BEIDOMHEHHH OZHOTO M TOrO XK€ OMNEepPATOpA B
IHKIe OH CHOBA OyAeT TpancanporaThcd. Ilepen Tpancaanmeii
KaKA0T0 O1IePATOPA HIPOHCXOJHAT eI'0 CHHTAKCUIECKH aHANTHS.

Ha puc. 6.20 cxeMaTHIECKHN TOKA3AH TIPOLEcC BHIIOIHOHHA
nporpaMuMel Ha SIIIBY c ucnosas3oBaHueM MHTEPIPETATODA.

TekcT nporpammel Ha AMBY

WHTEPTIPETATOP

Pac. 6.20. Bunoareane nporpammer Ha ATIBY
€ HCIOAH30OBAHHEM HHTEPOPETATODA

TaxuM o6pasoM, IPH KOMIHAAOHHE TPAHCAAILKWA U HCIIOJIHe-
HHE OTPOTrpPaMMEl HAVT MIOCHeAOBATENILHO APYT 34 apyroM. Hpu
HHTEPHOpETATHAN — IAPAJLISILHO. ’

OpuH pas OTKOMIOIMJIMPOBAHHAS IIPOTPAMMA MOM¥KeT OLITE CO-
XpaHeHa BO BHeMIHell ITaMATH ¥ 3aTeM MHOTOKPATHO BBIIIOJIHE-
Ha, Ha KOMOMIADAIO MAINMHEAOE BPeMA TPATMThECA Goablle He
6yzer. IIporpaMMa Ha METEPOPETHPYEMOM ASHIKE IIPH KAsKI0M
BHIIOJHEHHMH IOABEpraeTcA 1MOBTOPHON TpaHcaauum. Kpome
TOro, HHTEPOPETATOD MOJKET 3AHAMATE 3HATHUTEJIBHOE MECTO B
OllepPaTHBHOM ITAMSATH.
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H3-38 yRA3aHHLIX NPHIUH WCTIOAB30BAHKE KOMIHMJATODOR
yaobHee xna Gonblumx nporpaMm, Tpebywimmux 6eicTporo cuera
2 Goapinoroe oGbema mamsatu. IlporpamMmer Ha Ilackane, Cu,
Poprpane Beerga Komnuwarpyorca., A3k Belicuk uacro peanan-
3yercsd Yepe3 MHTEPIPETATOD.

Kopotko o rmaBHOM

Jna paspaGoTKM NpOrpaAMM IPOTPAMMHBCTEL HCIOALAYIOT CH-
cTeMHL iporpamMuposanana (CIT),

A3LIK TpOrpaMMHUPOBAHUSN, ¢ KOTOPEIM NO3BoJAAeT paforaTh
AauaadA CIl, Ha3RIBAETCA ee BXOZHEIM A3LIKOM.

HA3nK mponeccopa KOMIBIOTEPA — 9TO A3BIK MANIHHHBIX
romang — AME.

¥poReHL A3BIKA NPOrPAMMHPOBAHUS OIpPefesdeTcd CTele-
HBIO ero yaanerHocTd ot AMEK {(yeM majampmoie, TeM BhIOIE YpoO-
B€HB).

Arroron (accembiiep) — 5TO MANIMHHO-OPAEHTMPOBAHHLIHN
H3BIK CHMBOJHYECKOr0 IPOrPaMMHPOBAHA.

Hau6onee yA00HEIM CpPeACTBOM IPOFPAMMHDOBAHHUS ABJIA-
I0TCH SASHIKM BeIcOKOTe YpoBHA (AIIBY). Cerogus ¢ smmu pato-
TaeT GONBPIIHHECTEO OPOTPAMMHUCTOB.

Tpaucnanua — 3TO NPOLOECC NIEPEBOAA TEKCTA IPOrpaMMEL Ha
H3BIK MAINHHEHEEIX KoMaHy, IIporpaMMa-nepeBOgUAK HASHIBAET-
¢A TPAHCAATOPOM.

CymiecTsyior AB4 CIocofa TPAHCAANHM, KOMIMIAOUA ¥ UHTED-

nperanua. IIpn KOMIIUIAIIME CHAYANS BECh TEKCT NPOrpaMMEl 1Ie-
peBopuTea Ha IMEK, 3aTeM mpor3BoaAnTCA €€ McnoaHenne. I1pu wa-

TEPOPETAIHH IePEBOA M UCIIOIHEHNe IIPOUCKOAAT HapaLiesHo.

? Bonpocoi 1 3adakus

. 9T0 TaKoe ASLIK OPOrpaMMHUPOBAHHAT

. Uro ofo3HayaeT IOHATHE «YPOECHD ASEIKA NPOTPAMMHADPOBAHNA 7

. K XaKoMy YpPOBHIO OTHOCATCA A3LIKH THIOA ABTORO {accembaep)?

. ToueMy S3BIKHA OpOrpaMMHDPOBAHMA BRICOKOTO VPOBHSA HASHIBAIOT
MAMTHEHO-HE3ABMCHMBIMHE A3BIKaMu?

. Kaxue na A360K0B NPOrPpAMMADCEAHEA BHICOKOTO YPOBHA BEI BHaeTe?

. YTo Taxoe TpasHcaanua? UTo Taxoe TpaARCAATOP?

. B geM pasznuqaue MeXAY KOMOIHISONe# U UATepOpeTanneii?

o GO bO

-] &% CR
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7.1. UcTopua A3bIKOB NPOrpaMMUpPOBaHna

OcHosHbe membl napazpaga:

nepswe Wazu AaGMOMAMUICULU NPOZPAMMUPOSAHUR,;
nepewvie A3bLKU 8HLCOK020 YposHa: Kobox u Popmpan;
A3BKU NPOYEOYPHOZO NPOZPAMMUDOSAHUR,

AIBKU UCKYCCMBEHROZ0 UHMEAREKTRA;
COBPeMECHNbIE ATHKYU 0UBEXMHO-OPUCHMUPOSAH 020
U BU3YAABHOZO NPOZPAMMUDOGAHUSR.

[eprrie MArM ABTOMATEIAIME IPOTPAMMEPOBARKNE

IIporpaMuMe pid neppux I9BM nporpaMMHCTHE OTHCANTH HA
A3LIKAX MAIDEHEEIX KOMAHA. JT0 OUeHbL TPYAOCEMKHIl 11 AnH-
TensHEIH nponecc. [Ipoxoaniio sSHAIATEALEOS EpeMA MESKAY Ha-
GajnoM COCTaBAECHHA TPOTPAMMEI 1 HAYATOM €€ HCIIONb30BAHHA.
PemmTh 3Ty npobieMy MOMKHO OGLLIO JHINE OyTEeM CO3NaHHA
CPeACTB ABTOMATASANMHA IPOrPAMMUPOBAHKSA.

IlepBLIMA ¢«HHCTPYMEHTAMH®, KOTOpDBbI€ 3KOHOMHJIH TPYH
NPOrpaMMHICTOB, CTAAH moznporpaMMel, B asrycre 1944 roga
Ans peneitsofi MmamuHH «Mapr-Is Do pyYKOBOACTEOM
Tpeiic Xonmep ((KeHIIHHA-NPOrPAMMHCT, MOpcKo# odHIEp
BM<P CHIA) 6uina HanpcaHa DepBasd NOATNPOrpAMMA JJIA BBI-
JHACACHAA Sin x.

He oany I'petfic Xonnep BonEORaNA NpobieMa ofreraeHnsa
Tpyaa nporpaMMuctos. B 1949 roxy M:xom Moyaan (0OAUH U3
cozgareneii JBM ENIAC) paspaGoran cacremy Short Code, xo-
TOPYIO MOYKHO CUMTATh NpelllecTReHHHIeH A3LMKOR IIPOTDaM-
MHDOBAHHAA BRICOKOro ypoBHA. [IporpaMMHCT S3ADACHIBAN pe-
maeMyIo 3a5a4y B BUAe MaTeMaTHYecKHX dopMy, mpeolpaso-
BHBan GopMYAH B ABYXOYKBeHHBIe Kojunl. B pmannnelimmem
cHenuadbHAd OporpaMMa ONepeBoiuJa 3TH KOJAHl B J['.BOH'-IHHﬁ
MamiEHHHEE KoA. Takmm ofpaszom, Jxk. Moyuianm paspaGoTan
ORMH M3 nepBHX HPUMUTHBHHIX MHTEepUpeTATOPOB. A B
1951 roay I'. Xonnep cozaana mepprii KomnuaaTop A-0. Ora
JKe BIEDBBIE BBEJIA 5TOT TEéPMHH.
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Hepsuie 536k Boicokoro yposuaa: KoSox u doprpan

B 50-e roaml mpomaoroe Beka Ipynma moj PYKOBOACTBOM
I'. Xonmep npreTynnaa k paspaboTke HOBOTO A3bIKA H KOMIH-
aaropa B-0. HoBuii santk mo3eoana Gbl IporpaAMMHDOBATE Ha
A3bIKe, OAA3KOM K OOmIuHOMY aHrAmicKoMy. PaapaGoTumin
A3KIKa BRIGpanIn okoao 30 aHrIHIECKHX CIOB, IAA PACIO3HABA-
mus koropux I', Xonmep npuaymana cnocob, coxpanuemmniica p
oneparopax OygymEX SA3BIKOB IPOTPAMMHPOBAHHA: KaXAAOe
CJIOBO COAEPIHAT HEIMOBTOPAMYI0 KOMOHMHAIHMIO H3 HEepBoi H
Tperbeil OyxB. Baarogapsa 3TOMY KOMOMJIATOP IPH COBAAHHH
MAIDHEHOI'O KOAA NPOTPAMMEL MOMET HIHODHDOBATEL BCE
oCTaAbHBIe GYKELL B CJIOBE,

Heo0XoaaMocTs NOABNEHHA TAKOH CHCTEMBI, S3BIK KOTOPOIL
OpHOAHIKEH K pasroBopHOMY, I'. Xonmep CBASHIBANA C TEM, ITO
o6sactTs npaMereana JBM G6yeT pacIDEpPATHCA, B CBA3H C UeM
OyAeT pacTu 1 KpyT noasaopateneii, I1o enosam I'. Xonmep, cie-
AYeT OCTABHTE IONBITKHY «IIPEBPATHTE X BCEX B MATEMATHKOB »

B 1958 roay cucrema B-0 wpogyuynna Hassanwe
FLOW-MATIC u 6e1na opHeHETHPOBAHA HA 00paloTKy KoMMeD-
yecKHX AaHHLIX. B 1958 roay 6mix paspaboran aseik COBOL
(Common Business Oriented Language, KobGon)— Mammm-
HO-He38BHCHMBEI A3HK NPOTPAaMMHPOBAHKA BRHICOKOTO YPOBHA
ANR pemeHna 3aaag OmaHeca. OAHA A TA Ke MPOrPpAMMS, HAITA-
CaHHAA HA MATIAHHO-HE3ABHCHMOM ASHIKE, MOXKeT GBITh BRIIOJ-
HeHa Ha 9BM pasHRIX THUOOB, OCHAIEHHRIX COOTBETCTRYIOIMM
TPAHCIATOPOM € STOrO A3biKa. KOHCYJIBTAHTOM IpH CO3RAHHMM
azsika COBOL BHoBE BeIcTymmia I'. Xonnoep.

B 19564 roay nybauryercsa coofieHHe 0 CO3TAHHM A3LIKA
FORTRAN (FORmula TRANslation, $oprpan). MecTom pox-
ACHNA A3RIKA CTANA mTab-kBapTHpa Grpmul IBM & Hrlo-Hopke.
OAHMM M3 rIAaBHEX pa3paboTunkos aeiaaerca xoH Bakye. On
ace craa apropom HPB (mopMansnaa dopMa Bakyca), koTopas
MCOOAB3VeTCS AAA ONACAHNA CAHTAKCACA MEOTHX SA3LIKOB IO~
TPaMMHPOBAHEA.

OaaAM 13 OCHOBHHX ACCTOHHCTB neproii sepcur Poprpana
ABIANOCE TC, YTO A3SHEK AABAJ BOSMOMXHOCTh ABTOMATH3NPO-
BATH OPraHH3AIMIC OUKJOB. JTOT A3HK CTAJ] He3aMeHWMBIM
AJNA paspatoTKH HAYYHEIX H HH)XeHEePHRIX npaiaoxennii. Cre-
AVeT OTMeTHTE JOJTOBeYHOCTL A3hKa PopTpaH. 3a mojacrone-
THA OH CHALHO H3MeHmAcA. B HacToamee BpeMs PopTpaH pea-
JH30Ba¥ HA MePCOHAIBLHHIX KOMOBIOTEPAX, CYIEPKOMIObIOTE-
PAX M Io-IpeXHeMY IIAPOKO HCOONL3IYeTCA B HAYYHBIX HCCHIe-
ROBAHHAX.
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B ToT ke nepuop B eBponeiickmx ¢rpanax u 8 CCCP nonyaap-
HHIM cTaEOBHTCA AWK ALGOL (Axaroxn). Kak m FORTRAN, on
ODHEHTHPOBAJCH HA MaTeMATHYECKHE 3aga1u. B HeM Obina pea-
JIA30BAHA MEPEROBAA AJSA TOTO BPpEMEHH TEXHOJOAA IpOrpaM-
MHADOBAHAA — CTPYKTYDPHOE IPOrPaMMHPOBAHHAE.

BoJapnoroe K0JHYeCTEO HOBRIX A3RIKOB IOABMJIOCE B 60-¢, T0-e
TOARI IPONIJIOT) CTOAETHS, HO He BCE H3 HUX BHIAEP AN HCITEE-
TaHHe BpeMeHeM, K ASHKAM-JOATOXHATEIAM CAEAYET OTHECTH
aswk Basgic (Beiicur), paspaforannniii B faprMyTcKoM YHHBeD-
curere B 1964 roay nop pyrosoacreom [:xona Kemenu u Toma-
ca Kypnoa. Ilo 3aMBICAY ABTOPOB, 5TO OPOCTOH A3BIK, JETKO H3-
yuyaeMhlii, OpefHASHAYEHHRIH AJNA IPOrpAMMHDOBAHHA He-
CACMKHLIX pacuYeTHRIX saAad. Hambojkimee pacImpocTpaHEHHE
Basic monyuynn Ha MURpoOBM i nepcoHaNLHEIX KOMIEBIOTEPaX.,
OnHaKe DEePBOHATAJNBHO 9TOT A3LIK OBLI HECTPYKTYPHBIM K C
aToM TOYKH 3peHnA ILIOX0 HNOAXOAKN ANfA COyIeHAA KaYecTBEeH
HOMY IOporpaMMuapopanuic, B 1985 roay 6rina co3aaHa BEpCHs
asuka True Basic, roTopasa mo MHeHHIO paspaGoTunrop ORLIA
coBepmennee, yeM Pascal. B 1991 roay nossmiach neppasa sep-
cud A3pika Visual Basic.

HspIkn mpouegypROTO MPOrPAMMHAPOBAHNA

Jna nepBeIX ASHKOB NPOTPAMMADOBAHAA XAPAKTEPHOMA Jep-
Toil GLITA npedMemnan opueHmMayus. IT0 3HAYNT, UTO KAKABIH
ALK NPeJHASHATAJICA JJIA PEINeHAS KAKOr0-T0 ONPEAECICHAOTO
Kaacca 3agad. COBOL Onin opHeHETHPOBAH HA pedIeHHEe 3aKaq
6mzHeca, FORTRAN — Ha npopefieHNe MHKEHEPHEIX M Ha-
Y4HEIX pacuetroB. B snoxy 9BM rperbero noxosieHusa 60aboroe
pacapocrpanrerme moaydmi AsuK PL/1 (Program Language /1),
paspaboranauil dupmoii IBM. 31o 6111 mepBEIil A3KK, MPETEH-
LOBABIIIHY Ha YHUBEDCAJIBHOCTE, T. €. HA BO3MOKHOCTE PEHIaTh
mobbie 3a8A9YM: BHYHCAHTEILERE, 06paloTHE TEKCTOR, HAKONI-
JeHAA B noMcKa mEGopManui. PL/1 oxasaaca CARIOKOM CIOMK -
HBIM A3KIKOM, TPaHCHAATOP ¢ HEr0 HeJOCTATOYHO O THMAIBHEIH,
CONePsKAIMMIA PAA HeBHIABIeHHHX ommbok. Ilo aroii mpuunae
3TOT ASKIK He OOJAYYMJ pacupocTpaHeHMA. OZHAKO JHHHA Ha
YHHBEPCATH3AUNIO ASKMKOB 6b11a npoaosxena. Crapbie S8bIKHA
6BLIA MOAEPHHSAPOBAHLI B YHUBEPCAJILHEIE BapHARTE]. IIpume-
pom Tomy cran FORTRAN 77.

SHAUYNTEeAbHEM CODEITHEM B HCTOPHH ASKIKOB IPOrpaMMUDO-
BaHuA cTano cosganme B 1971 roay sasnka Pascal (Ilackann).
Ero asTopoM asasetrca Hurnayce Bupr, npoteccop us HIeeiiua-
puH, BUpT HagBan 3TOT A3HIK B 9€CTh PPAHIY3CKOTC MATEMATH-
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Ka H ¢n3uka Baeaa [Tackasns, koTophiii B 1642 rogy crkoHeTDYH-
POBAN BRIYMCAHTeNbLHEIN MexaHnaMm. Ilepeomauansao Pascal
CO3AABANCA KaK A3LIK AAR od0yuenna. B HeM apko BeipaxceHna
CTPYKTYPHAA JNHHHA nporpaMmmposanua. Illmpokoe npaxTn-
YecKoe IPHMeHeHNe AZHEK TOJXYIHI ¢ NOABIEHNEM IePCOHAND-
HBIX KOMNbIoTepos B Bepcan Turbo Pascal.

Hsnk oporpammupopannsa C (Cu) Gbur 3aayMaH KaAK HHCTPY-
MEeHTAJBHEI A3RIK AJIA PaspaboTKH ONepAIMOHHEIX cHeTeM, O
CO3MABAJICA OJAHOBPEMEHHO C OImepanmuoEHoM cucremoli UNIX.
Apropamu aroro asuka u OC UNIX seasrorea aMepHKaHCKHe
nporpammucti Nenane Puan n Keaner Tomuncon. Ilepeona-
qganeE0 K. TomncoH Havan mucark OC UNIX Ba asuxe
FORTRAN., B jgansHeiiiem 6611 coagad aask C, n B 1973 roay
AAPOC OmePallMOHHON CHCTEMBI BMecTe ¢ IPOrpaMMaMHK-YTHIN-
TaMu 66110 nepenucano Ha C. DTOT ALK ABJIAETCA CTPYKTYD-
HEIM A3bIKOM BEICOKOT'O YPOBHA. B HacToAmee BpeMd OH IpAMe-
HAETCHA AN paspaAGOTKHE He TOJIbKO OIEPAIACHHARIX CACTEM, HO K
TDAHCJIATOPOE, CHCTEMHRIX H IPUKJIAZHEIX IPOTPAMM.

M EIN HCEYCCTBCHHOIO HHTCIACKTA

B 90-x roaax npoimmioro CTojeTHA IAHKPOBAJIOCE TOSABJIe-
HHe KOMIBIOTEPOB MATOrC NOKOJCHHSA, HA3LIBAEMbLIX MAINWHA-
MH ¢HCKYCCTBEHHOTO HHTEJIEKTa . B KauecTBe OCHOBHEIX A3BI-
KOB NPOTPAMMHPOBAHHA B HTOM, IOK& HEOCYLIIECTBIEHHOM,
IPOEKTE OPeANOJIATAANCH A3EIKH HCKYCCTBEHHOTO HHTE/IIEKTA
LISP u PROLOG.

CogpaTenem sasmka LISP (1956-1959 rr.) aBasaerca [ioH
MaxKaprH, KOTOPOTO HA3KIBAIOT OTIUOM MCKYCCTBEHHOIO HHTEJ-
JexTa. IMeRHO OH DepBEIM BEEJ TEPMHH «HCKYCCTBeHHERIM HETe -
nexTs, OCHOBEEIM B A3kIKe LISP aBigeTca OOHATHE PEKYPCHBHO
onpefiesieHBbIX yarkumit, MoxazaHo, uTo AHOE aATOPHTM MO-
sKeT OBITH OIKCAH ¢ TOMOINLI) HEKOTOPOTO HA0opa PeKYPCHBHBIX
dyurmit, OCHOBHEIC BACH STOr0 ASHKA GHLIA MO3MKe KCI0Ab3OBA-
HBEl B ASHKe NporpaMMHEpPOBaHNA Ja gereit LOGO, paspaGoran-
HOM B T0-e roget XX Bexa B MaccaTyceTCKOM TeXHOJOTHYECKOM
HHCTATYTE oA PYKoBoAcTBOM Calimypa Ieimepra. IlogMaoKeCT-
BO Aseka LOGO, sxinouaiomee KOMaHIEL And Yepenaluku, OpnA-
MEHAETCA OPH paHHeM 00yUeHHH OpOrPAMMHEPOBAHHIO.

Hamx PROLOG paspaboran o Dpaanmm B 1972 roay raxixe
AJA penieHAs npobiieM HCKYCCTBeHEOTO HHTeIekTa, PROLOG
OO3BOJIAET B GOPMAIHPHOM BUJIE ONHCHIBATE PASIHIHEIE YTBEPIK-
AeHHA, TOTHKY paccyKAeHHH, sacTapigeT KOMOBIOTED AABATH
OTBETL] HA 3afiaHHRIE BOIPOCHI.
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CoBpeMeHHEI¢ A3LIKH 06beKTHO-OPHCHTHPOBAHHOIO
H BH3IYAJIHHOTO NPOrPAMMHPOBAHKA

B mocmegHee BpeMsa OfHHM M3 OCHOBHEIX HAMpABIeHWH B
PASBHTHH IPOrpaMMHOTO 00eCIeUeHMA KOMOBIOTEPa CTaN 06%5-
eKTHO-OpHEeRTHpOoBaHEAKIH Aoaxoa. Ilon cnoBoM «0(beKT» ImO-
HHMAEeTCH CTPYKTYpa, o0 beAHAAININAA B efHHOE IeJIoe AAHHKIS
M mporpaMmsl HX o6paGoreH. Cranu nonoyadpHE 0O0BeKTHO-
OPMEHTHDOBAaHNEE ONEPANUOHHEE CHCTEeMEl (HampmEMep,
Windows), OpukJafjHEIe OPOTPAMMEL, & TAKIKE CHCTEMEI 005-
eKTHO-OpHeHTHPpOBaHHOr¢ nporpamMMupopauug (O0II).

ITeppbm asbikoM ¢ 3aeMedTaMu QOII 6un s3sik Cumyna-67.
B Turbo Pascal, saymunan ¢ sepcuy 5.5, DOABUINCH CPRACTRA
QOIL Hrorom passatua Turbo Paseal B #ToM BAIpABIEHEUHR CTA-
no coapnaHHe dupmMoil Borland cHereMbl DporpaMMHpPOBAHHA
Delphi (Hendmn). UcnonrsosanHue 3T0M CHCTEMEI, B YACTHOCTH,
LAeT BO3SMOSKHOCTE JETKO ¥ GLICTPO OpPOrpaMMHPOBATE CIOMK-
Hui rpadudeckui maTepdeitc. B 1991 roay noasunace nepsan
Bepcusa sa3eika Visual Basic. HauwmnHaa ¢ maroil BepcHEH
(1997 roR) sBBIK CTAJM IOJHOCTHID O0BEKTHO-OpPHEHTHPOBAH-
mEnM. IIo nagAEBIM Ha KoHen 90-X rofoR NpOLLIOro CTOJIETHS
KOJIHYECTBO IPOTPAMMHACTOB, HCIOAb3YIOUIHX A CBOHX paspa-
6orox Visual Basic, He yeTymaer umeay cropoHHEHKOB Visual
C++ u Delphi.

B 1985 rogy aaGoparopns Bell Labs (CIIIA) coofmmna o co-
3AAHWA A3EIKA OporpaMMupoBaHna C++ (Cu++). 9ror A3BIK
ABNIAETCH CerogHd Hambo/ee MONYIAPHEIM CPeAH A3HIKOE 065-
€KTHO-OPHEHTHPOBAHHOTO OporpaMMmpoBausa.  ero momo-
MbKX BOZMOMKHO CO3AAHME OPOTPAMMHRIX OPHIOMeHHI, opH-
€HTAPOBAHHBIX HA J1I005Ie MANINHE — OT TePCOHANBHBIX A0 CY-
mepkoMnObioTepoB, CospaTenn a3plka — BropH CTpayerpyn.

IlpeacTaBuTeleM HASHKOB 00'BEKTHO-OPHEHTHPOBAHHOIO
OPOrpaMMHEDPOBAHUA siBAseTcA U A3LIK JAVA, cosjaHHull B
1995 roay mop pyxkorozeTBoM [keitmca 'ocauAra rpynooi BH-
eHepoB Komnanmm Sun Microsystems. IIpm ero paspaorke
6bIna MOCTABIEHA meJb — CO3JATh IPocToit A3KIK, He Tpebyio-
muil coemManbHOro HaydeHH . Jseik JAVA Ona paspaboran
TaK, YT00K GHTH MAKCHMANLEHO IOX0XHM HAa C+4-. JAVA ap-
JAETCA MACAJBHBIM HHCTPYMEHTOM IPH CO3JaHHH OpPHIOMKE-
it pia HarepaeTa.
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.° ? Kopotko o rnasHOM

IlepBbie cpeacTRe ABTOMATH3ALMHM DPOrPAMMHPOBAHMg;
Short Code (1949); xoMnunsTop A-0 (1951).

IlepBeiME pacnpOCTPAHEHHEIMM IIOJIHOIEHHBIMA SA3EIKAMM
BBICOKOTO ypopHa 6piin: FORTRAN (@oprpan) (1954), opuen-
THPOBAHHLIH Ha mMaTeMaTHYecKme Beruucihegua, COBOL (Ko-
60u1), OpHEETUPOBAHHEI EA 3aga9n GHIHeca.

HAzuiku, pacnpocrpanusindecad B 60-70-x rogax XX Bera:
ALGOL, Basic, Pascal, PL/1; C (Cu) — nepsxrlit A3kIK BEICOKOTO
VPOBESA, OPHMEHAEMEIA B CHCTEMHOM IpOrpaMMMPOBAHHH;
ASBIKH NCKYCCTBEeHHOTO HHTeLneKTa: PROLOG, LISP.

B 1980—90-e roasr XX Bera ObLIH COZAAHLI A3BIKH O0BLEKT-
HO-OpHEHTHPOBAHHOTO nporpammmpopanusa: C++, Delphi,
Visual Basic; JAVA — aaukx Web-nporpaMMuapoBauns.
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